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ABSTRACT 

This  report*  is  devoteil  to  the  description  and  illustration  of  the  Jack- 
son Eocene  nioUuscan  fauna  of  the  MisHi8aii)pi  embaynient  area.  It  is  the 
final  number  of  a  series  dealing  ainiilarly  with  Eocene  stages,  from  basal 
Midwayan  to  upper  JacksonianJ 

The  fauna  herewith  discussed  is  most  typically  <lisplayed  in  a  triangular 
area  with  a  southern  base  extending  from  the  Sabine  River  to  the  Ala- 
bama auil  with  a  northern  aj)ex  in  the  vicinity  of  Memphis,  Tennessee. 
This  fauna  may  be  taken  as  a  standard  wherewith  to  jutlge  degrees  of 
relationship  with  faunas  to  the  east  and  west,  as  well  as  those  above  and 
below.  The  number  of  mollusks  herein  discussetl  is  about  XiO  of  wliich  61 
are  referred  to  as  new  species  or  varieties  and  four  as  new  genera  or  sub- 
genera. 

1  Harris.  G.  D. :  The  Midway  ittage,  Bull.  Amer.  Paleont.,  vol.  I,  No. 
4,  1896,  156  pp.,  If)  pis.;  The  Lufnitk'  siatje.  Pi.  /.  Sfraligraphy  and 
Ptileeypoda,  op.  cil.,  vol.  II,  No.  9,  1897,  102  j)]).,  14  pis.;  The  Lignitic 
atagey  Pt.  II,  Scaphopoda,  Gastropoda,  Pferopoda  and  Cephalopoda,  op.  cit., 
vol'.  Ill,  No.  11,  1899,  128  pp.,  12  pis.;  Pehcypoda  of  the  St.  Maurice  artd 
Claiborne  atagesj  op.  cit.^  vol.  VI,  No.  .'il,  1919,  268  pp.,  59  pis.;  Turrid 
illust rations  mainly  Claibornian,  Paljeontographica  Americana,  vol.  II,  No. 
7,  19.37,  122  pp.,  14  pis.;  Palmer,  K.  V.  \V.,  The  Claihoniian  Scaphopoda, 
Gastropoda,  and  dihranchiate  Cephalopoda  of  the  .nouihern  United  States, 
op,  i'it.,  vol.  VII,  No.  32,  1927,  730  pp.,  90  pis. 
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INTKODUCTION 

The  differentiation  ot  the  Jackson  from  otlier  Eocene  stages 
may  l)e  crechted  primarily  to  the  joint  work  of  B.  L.  C.  VVailes  of 
Mississip})i  and  T.  A.  Conrad  of  the  Academy  of  Natural  Sciences 
of  {Philadelphia.  Wailes  stated  on  page  2^2  of  his  Report  on  the 
Agriculture  and  (ieology  of  Mississippi  that  the  Tertiary  green- 
sand  marl  at  Jackson  contains  "an  immense  quantity  of  shells  of 
the  eocene  period,  differing  from  tliose  at  Vicksburg,  and  includ- 
ing species  that  are  new  and  undescribed."  Four  plates  (plates 
14-17)  and  a  list  of  39  molluscan  si)ecies  by  Conrad  accompan} 
this  report.  13escriptions  were  published  in  the  Proceedings  of  the 
Academy  of  Natural  Sciences  of  Philadelphia,  1855,  pages  257- 
2O3.  Herein  Conrad  gave  the  sequence  of  Tertiary  stages  in  the 
(lulf  states  as  Claiborne,  Jackson,  Vicksburg. 

In  1865  Conrad  added  19  more  specific  characterizations  of 
Jackson  forms  forwarded  to  the  Academy  of  Natural  Sciences  of 
Philadelphia  by  Dr.  Spillman.  The  shells  were  then  supposed  to 
be  from  Enterprise  though  now  understood  to  have  come  from 
Garland  Creek,  Mississippi.  (See  Amer.  Jour.  Conch.,  vol.  I, 
1865,  pp.  137-142,  pi.  10.) 

The  sequerwre  of  stages  mentioned  above  was  fully  corroborat- 
ed by  the  stratigraphic  work  of  Dr.  E.  \V.  Hilgard,  State  Geologist 
of  Mississippi,  and  the  paleontologic  determinations  of  Prof.  W. 
D.  Moore  of  the  State  University  (Re^wrt  on  the  Geology  and 
Agriculture  of  the  State  of  Mississippi,  i8Cx),  p.  XVII).  On 
page  132  Moore  listed  more  than  75  molluscan  forms  from  the 
Jackson  horizon  at  Jackson  and  on  page  136  he  enumerated  more 
than  45  forms  from  a  horizon  between  the  Jackson  and  Vicksburg 
at  Red  Bluff.     Xo  descriptions  nor  illustrations  were  given. 

A  quarter  of  a  century  later  the  stratigraphic  work  of  Prof.  E. 
A.  Smith  and  the  paleontologic  studies  of  the  Honorable  T.  H. 
Aldrich  gave  the  Gulf  Coast  I^jcene  geology  a  remarkable  impe- 
tus. Aldrich's  earlier  descriptions  and  illustrations  of  species  were 
summarized  in  Bulletin  No.  i  of  the  Alabama  Geological  Survey, 
1886,  and  were  accompanied  by  descriptions  and  illustrations  by 
Otto  Meyer  of  many  smaller  Eocene  species  which  ranged  from 
lower  Eocene  to  X'icksburg  in  age.  Meyer's  work  will  ever  be  re- 
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membered  by  bis  futile  attempt  to  reverse  the  true  order  of  these 
sta^^es  and  make  the  Vicksl)urg  the  oldest  and  the  Claiborne  the 
\oun<;est.  (See  Amer.  Jour.  Sci.,  vol.  129,  1885,  p.  457.)  Char- 
acterizations and  illustrations  of  other  small  Jacksonian  species 
will  be  found  in  his  article,  "Bcitra*,^  zur  Kenntnis  der  Fauna  dts 
Alttertiars  von  AIississipi)i  und  Alabama,'*  (Hericht  Senckenber|^. 
naturf.  (iesell.  in  Frankfurt  a.  M.,  1886,  (1887),  22  pp.,  2  pis.) 
and  a  few  were  included  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  for  1887,  pages  51-5O,  i  plate. 

During  the  next  two  decades  Jackson  paleontology  was  ad- 
vanced by  Dall's  review  of  the  Tertiary  f(jssils  of  the  Southern 
States,  published  in  volume  III  of  the  Transactions  of  the  Wagner 
F-'ree  Institute  of  Science  of  Philadelphia  (18^)0-1903).  Vaughan 
descril)ed  several  Jackson  si)ecies  in  IJulletin  142  of  the  United 
States  (leological  Survey  (1896). 

The  considerable  development  of  Jacksonian  sjXicies  in  the 
State  of  Arkansas  was  shown  by  (1.  D.  Harris  in  v(jlume  2  of  the 
( ic()h>gical  Survey  of  Arkansas  for  the  year  1892  (published 
i<S94),  pa.i^es  i_|4-i72,  ])lates  ()  and  7.  This  author  also  illustrated 
18  Jacksonian  mollusks  in  the  P^-oceedings  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  1896,  pages  470-^74,  plates  18. 
K).  mainly  from  the  State  of  Mississi])pi.  Notable  consideration 
was  given  by  Harris  to  the  diminutive  Jackson  species,  Alvcimis 
minntus  and  KcUiclla  bivttcjcrij  in  his  mon().i]:rai)h,  "The  (ienera 
Lutctia  and  Alz'cimis  esj>ecially  as  developed  in  America," 
(I*ala*or.t.  Amer.,  vol.  1,  No.  2,  1920,  14  pp.,  i  pi.,  text  figs.) 

In  1904  Thomas  Casey  named  and  described  (without  illus- 
trations) a  half  dozen  rather  obscure  turrids,  mainly  from  Louis- 
iana and  Mississippi,  in  the  Transactions  of  The  Academy  of 
Sciences  of  St.  Louis,  pages  131-170. 

In  1 91 8  C  W.  Cooke  had  200  molluscan  species  listed  from 
the  type  locality,  Jackson,  Mississippi  (Jour.  Washington  Acad. 
Sci., -vol.  8.  ]).  190).  In  1926  he  described  and  figured  17  new 
forms  from  the  same  locality  {ihiii.,  vol.  16.  i)p.  132-138). 

The  Jackson  species  of  separate  molluscan  families  have  been 
given  attention  in  various  monogra[>hs  and  short  papers  on  special 
subjects.     The  Jackson  f(jrms  of  the  Arcida?  have  been  discussed 
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by  Sheldon,''  of  tlie  Venerida;  by  Palmer,*  of  Aturia  by  Sten- 
zel,*  of  the  'I'urritellida?  by  l^owles,  and  Stenzel  and  Turner,*  of 
the  [  'encricardia  planicosta  ^roup  by  Gardner  and  Bowles,**  of  the 
Cassididic  by  (Gardner,"  and  of  Lapparia  by  Stenzel  and  Turner.* 
The  species  of  the  Jackson  Mollusca  have  accordingly  been  in- 
cluded by  the  last  authors  in  their  card  catalogue  so  far  done  on 
the  Eocene  in  the  "Type  Invertebrate  Fossils  of  North  America." 

The  above-cited  works,  together  with  the  references  they  con- 
tain,  constitute  the  framework  on  which  the  present  study  is  based. 
Hut  our  own  five  expeditions  (two  of  which  were  aided  by  Grant 
No.  24338,  Cieological  Society  of  America)  have  furnished  nearly 
all  of  the  specimens  herewith  illustrated.  In  the  area  under  con- 
sideration we  now  enumerate  about  330  molluscan  forms. 

As  to  relationship  of  species  of  Jackson  beds  to  the  species  in 
the  beds  below  and  al)ove,  it  is  interesting  to  note  the  lack  of  many 
large  and  seemingly  virile  Crosport  forms  and  the  presence  of 
forms  having  close  relationship  with  pre-Gosport  species.  One 
might  well  expect  Crassatella  alta,  Venericardia  alticostata,  La- 
cinia  alveata,  CornuUna  armigera,  and  others  to  continue  at  least 
m  the  lower  Mcxxlys  Branch  fauna,  but  so  far  they  have  not  ap- 
peared in  any  Jackson  horizon.  Again  Leda  mutilineata,  found  in 
pre-CiOsport  beds  in  Texas,  does  not  occur  in  typical  Gosport  sand 
beds  at  Claiborne  or  Gosport.  That  species  does  filter  into  the  up- 
permost (iosport  beds  at  Gopher  Hill  and  becomes  one  of  the  most 
widely  distributed  and  characteristic  species  of  the  Jackson  stage. 
At  this  locality,  above  the  (i()siK)rt  sand,  the  typical  Plafyoptera 

2  Sheldon.  V.  (i.:  Palffont.  Aitier.,  vol.  I,  No.  1,  1916,  pp.  13,  21,  pi. 
II,  fijrs.  8-12. 

*      r»aliii(T.  K.  V.  W.:   PalK'out.  Amor.,  vol.  I.  No.  5,  1927,  1929,  pp.  17, 
75,  S7,  pi.  II,  lijrs.  12,  14,  ir.;  pi.  XIV,  lig.s.  17,  20;  pi.  XV,  figs.  10,  12,  15. 

♦  Stonzel,  U.  H. :  ,)(uir.  raU'oiit.,  vol.  9,  No.  7,  19:i5,  p.  556,  jil.  63,  ^gn, 
2  a-b,  text  fig. 

-•  Bowles,  K.:  Jour,  raleont.,  vol.  13,  1939,  pp.  275,  283,  306-308, 
pi.  31,  figs.  5-7;  pi.  .12,  figs.  1,  11;  Stenzel,  H.  B.,  an«l  Turner,  F.  K.,  Tniv. 
Texas  I'uhl.  .{945,  1940,  p.  .S41.  pi.  47,  figs.  4,  5, 

«  (ianlner,  J.,  and  Bowles,  H:  U.  S.  Oeol.  Survey,  Prof.  Paper,  189-F, 
1939,  pj..  176,  192,  19:5,  jd.  ;;7,  fig.  13;  pi.  38,  figs.  5,  6;  pi.  43,  fig.  8;  pi. 
45,  figs.  15,  16. 

:  (Jardner,  J.:  V.  S.  Geol.  Survey,  Prof.  Pajier,  193-B,  1939,  p.  26,  pi. 
8,  figs.  2,  3,  6. 

»  Stenzel,  11.  B.,  and  Turner,  F.  E.:  Op.  cit.,  pp.  819-822,  pi.  45,  fig.  2; 
pi.  45,  figs.  4,  6,  8,  9. 
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extenta  indicates  clearly  the  Mcx)dys  Branch  horizon  though  here 
the  rock  consists  of  endurated  calcareous  sandy  ledges  instead  of 
the  marls  of  the  type  locality.  We  have  as  yet  observed  no  abrupt 
change  in  sedimentation  in  passing  from  Jackson  to  Red  Hlufl 
formations.  But  below,  the  transition  to  Ciosport  or  Ostrca 
sellcpformis  beds  in  Alabama  in  the  east  or  the  Yegua  (Cocktield) 
beds  in  the  west  is  marked  by  clearly  defined  sedimentary  changes. 
Cooke*  found  "at  Willow  Branch  [western  Alabama]  and  one  or 
two  other  places  there  is  evidence  strongly  suggestive  of  uncon- 
formity between  this  bed  [basal  Jackson]  and  the  underlying  Cios- 
port  sand."  The  subsequent  inclusion  of  the  (ios]X)rt  sand  in  the 
Jackson  Kocene  by  this  autlior'^  and  especially  his  use  of  the  name 
*'Moodys  marl,"  to  include  all  these  beds,  thus  deleting  the  term 
Gosport  or  Claiborne  sand  as  lieretofore  understood,  seem  un- 
called for  from  stratigraphic  data  thus  far  obtained  and  unjusti- 
fied from  the  standpoint  of  i)aleontology.  (See  Science,  n.  ser.. 
vol.  92,  1940,  p.  257.)  The  distinct  lithologic  and  faunal  differ- 
ences between  the  Gosport  sand  and  the  typical  Moodys  Branch 
marl  is  well  understoo<l  (Toulmin,  (ieol.  Survey  Alabama.  l>ull. 
46,  1940,  p.  41 ;  First  Field  Trip  S.  E.  Geol.  Soc,  S.  W.  Alabama, 
June,  1944). 

From  our  studies  of  the  fossils,  they  would  suggest  the  follow- 
ing sequence  in  Mississippi,  the  type  state,  from  the  older  to 
younger  beds,  represented  b\  outcroi)s  at  Sims  Siding,  (Garland 
Creek.  Moodys  Branch  (the  former  ])robably  being  slightly  older 
than  Moodys),  and  Shubuta.  In  Louisiana  and  Louisiana-Texas 
line,  the  typical  Jackson  beds  are  present  near  Montgomery,  on 
the  Red  River,  Grant  T^arish.  on  the  Sabine  River,  near  Robin- 
son's Ferrv,  Sabine  Countv,  Texas,  and  on  the  Ouachita  River, 
in  Caldwell  Parish.  Louisiana,  from  Stock  Landing  to  Bunker 
Hill  Landing.  The  Ouachita  River  section  includes  successively 
younger  strata  southward  through  the  upjxM-  Jackson  at  Danville 
Landing,  Carter  Landing  on  the  Ouachita  and  Ba\ou  Toro  in 
Vernon  Parish.     For  a  knowledge  of  the  stratigrai)hic  sequence 

9     Cooke,  i\  W.:  Jour.  V.'nsl.iiij«:toii  Acn-i.  Sci.,  vnl.  S.  IDIS.  ]>.  lun. 

i«  Cooke.  C.  W.:  Jour.  F^uleont.,  vol.  i:5,  No.  :;,  19:;J).  '].]).  .i.lT-.UO;  Cooke, 
C.  W.,  and  Gardner,  J.,  Bull,  Cieol,  ISoc.  Auier.,  vol.  n4,  No.  11,  1J)4''.  eorrel- 
Mtion  ehart,  No.  12. 
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of  the  Jackson  formations  in  Louisiana  since  Veatch's^^  report 
on  his  memorable  trip  down  the  Ouachita,  reference  should  be 
made  to  the  several  Bulletins  published  by  Prof.  Henry  V.  Howe 
and  his  associates.^^ 
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\...  r>,  1935,  65  pp.,  6  pis.:  ('!i;iw)hm-  W.  I).  ihi<i.,  l^ull.  Xo.  0.  lO.'K),  pp.  Sl- 
O.'.:  Fiak,  H.  N.,  ibid.,  Bull.  No.  10,  19:58,  pp.  89-12:5:  Iluner,  J..  Jr.,  ibid., 
Hull.  No.  15,  1939,  pp.  142-1<)7:  Welidi,  II.  N.,  ibid.  Bull.  No.  22,  1942,  pp. 
26-33. 


^ 
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Veatch  along  the  Ouachita  River,  Louisiana.  A  jlescription  of  the  locali- 
ties and  sections  is  found  in  (ieol.  Survov  La.,  Ropt.  for  1902,  ISja'c.  Kept. 
No.  4,  i)p.  164-167,  map  pi.  XXXIX. 

1.  Bunkor  Hill  Landing.  Ouachita   River,  Caldwell  Parish,  La. 

2.  Wyant  Bluff  [Myatt,  Veatch,  op.  cil.,  p.  166],  Caldwell  Parish,  La. 

4.  Sabine   River,   just   beU)W   Robinson's    Ferry,   Texas  side.      X'eatch, 
(Jeol.  Survey  La.,  Re[»t.  for  1902,  Spec.  Kept.  No.  o,  j»p.  IHl,  1:^2,  luaj).  yl. 

xxxrii,  II. 

6.  Danville  Landing,  Ouachita  River,  Catahoula  Parish,  La. 

7.  One  mile  above  Gibson  Landing,  Ouachita  River,  Caldwell  Parish, 
La. 

5.  One-half  mile  Mow  Gibson  Landing,  Ouachita  River,  La. 
9.  Gibson  Landing,  Ouachita  River,  La. 

10.  Montgomery  Landing,  Red  River,  Grant  Parish,  La.  Coll.  G.  D. 
Harris  and  A.  C.  Veateh,  1899.     Geol.  Survey  La.,  1899,  p.  91. 

11.  Upper  bed,  Montgonjerv  Landing,  Red  River,  Grant  Parish,  La. 
Coll.  G.  D.  Harris  and  A.  C.  Veatch,  1899. 

12.  Tullos,  Winn  l»arish.  La.,  G.  D.  Han  is  an.l  A.  C.  Veatch,  1899. 
Loc.  cit, 

14.  Bayou  Toro,  SK.  %  X\V.  V;  sec.  6,  T.  ;;  N.  R.  11  W.,  Vernon 
I'arish.  La.'   Coll.  G.  D.  Harris  and  A.  C.  Veatcli,  IS99.     Op.  cit.,  p.  90. 

15.  Montgomerv  Landing,  lower  i»ed,  R<mI  River,  Grant  Parish,  La. 
Coll.  G.  D.  Harris  and  A.  C.  Veatch,  1899.     Op.  cit.,  i».  91. 

16.  Grandview  Bluff,  Ouacliita  River,  Caldwell  Parish,  La. 
2(J.  Carter  Landing,  Ouachita  River,  Catahoula  Parish,  La. 

64.  Opposite  center  of  sec.  6,  T.  'A  X.,  K.  12  W.,  Texas.  Sabine  River, 
A.  C.  Veatch,  coll.,  loealitv  :iO  (1902,  pp.  l.'U,  1:^2).  Same  as  Stas.  4  and 
922,  this  list. 

76.  Jackson,  Miss. 
69.'i.  Jackson.  Miss.     ('oil.  Dr.  J.  M.  Sullivan,  1925. 

698.  Ilammaker's  well,  12  S.,  9  W.,  sec.  8,  Arkansas,  G.  D.  Harris. 

699.  Moody s  Branch,  Jackson,  Miss. 

700.  Garland  Creek,  Clarke  County,  Mississippi. 

702.  White  Bluff,  Arkansas  River,  .lefferson  County,  Arkansas. 

744.  "Angelina  Co.,  Texas  soutlnast  corner  of  Kliz.  Bridges  Sur.  Taber 
Switch,  T.  &  N.  O.  Just  nort'nwest  of  Shawr.cf  Sta.  '  TrxluUiria  diboll- 
rnitiif*  zone  of  the  basnl  Jackson  Eocene.  Secure<l  from  the  Humble  O. 
&  R.  Co."    Sent  bv  L.  C.  Reed. 

7S5.  Town  Cicek  in  Jackson,  Miss.  Collected  by  G.  D.  Harris,  K.  V.  W. 
Palmer,  and  R.  H.  Flower,   19^5. 

786.  Moodvs  Brancli,  ,Iacks(»n,  Miss.  Collet'ted  bv  G.  D.  Harris.  K.  V. 
\V.  Palmer,  ainl  R.  H.    Powler,   19:?5. 

787.  Jackson  marl,  .lackson.  Miss.  Presenti'd  by  Giileon  Mea<lor,  Mill- 
sips  College,  Jackson,  Miss.  19;{5. 

794.  About  2-'A  miles  cast  of  Shubuta,  ('lark«'  ('ounty,  Miss.  Zeuglo- 
clon  locality,  Jim  Nelson's  place.  Collected  by  G.  D.  Harris,  K.  V.  W. 
Palmer,  and  R.  H.  Flower,  in  19.*)5. 

879.  l(M»o  Poplar  Boulevard  at  Peach  Tre(»  iSt  reet  in  l»ank  of  Moo«lys 
Branch  on  Dr.  Day's  ]irop(\ty,  Jackson,  Miss.  Collected  by  K.  V.  W.  and 
E.  L.  Palmer,  Sept.    10:;8.     Geol.  Sec  Amer.  Grant  No.  24:i:;s.      ' 

879B.  Yazoo  ch'.v,  ovcm  lying  the  Moodvs  Branch  at  Sta.  879.  (■olleded 
hy  same  as  879. 

880.  Town  Creek,  under  and  below  G.  M.  &  N.  R.  R.  Bridge,  end  of 
.Stite  Street,  Jackson,  Miss.     Presented  by  Sale  Watkins,  Jackson,  Miss. 
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881.  Town  Creek,  under  and  below  G.  M.  &  N.  R.  R.  and  new  boulevard 
bridge,  continuation  of  State  Street,  Jackson,  Miss.  Collecte<l  by  G.  D. 
Harris,  K.  V.  W.  Palmer,  E.  L.  Palmer,  and  Sale  Watkiiia,  Sept.  19:i8. 
Geof.  Soc.  Amer.  Grant  No.  2rA'AS. 

883.  Montgomery,  La.,  about  one-half  mile  below  the  ferry,  on  the  Red 
River,  Grant  Parish.  Collected  by  G.  D.  Harris,  K.  V.  W.  Palmer,  and 
E.  L.  Palmer,  Sept.  1938.     Geol.  Soc.  Amer.  Grant  243.38. 

886.  Danville  Lantling,  Ouachita  River,  at  E.  D.  Blyght  house,  Cata- 
houla Parish,  La.  Collected  by  G.  D.  Harris,  K.  V.  W.  Palmer,  and  E.  L. 
Palmer,  Sept.  1938.     (5eol.  Soc.  Amer.  Grant  No.  24338. 

894.  Crow  Creek,  St.  Francis  Co.,  beneath,  above  and  below  road  bridge 
on  Highway  70  about  2  miles  east  of  Forrest  City,  Ark.     Collected  by  G. 

D.  Harris,  K.  V.  W.  Palmer,  and  E.  L.  Palmer,  Sept.   1938.     Geol.  Soc. 
Amer.  Grant  No.  24338. 

895.  In  small  stream  bt»d  on  west  bank  of  Crow  CVeek,  St.  Francis  Co., 
about  800  feet  south  of  road  bridge  or  Sta.  894,  Ark.  Collectctl  by  G.  D. 
Harris,  K.  V.  W.  Palmer,  an<i  E.  L.  Palmer,  Sept.  8,  1938.  Geol.  Soc.  Amer. 
Grant,  No.  24338.     (Zeuglodon  locality.) 

896.  On  west  bank  of  Arkansas  River,  at  White  Bluff,  Jefferson  County. 
Collected  by  G.  D.  Harris,  K.  V.  W.  Palmer,  and  E.  L.  Palmer,  Sept.  8, 
1938.     Geol.  Soc.  Amer.  Grant  No.  24338. 

897.  Vince  Ferry,  Saline  River.  Cleveland  County,  about  18  miles 
southeast  of  Rison,  Clevelan<l  Oounty,  Ark.  CoUectetl  by  G.  D.  Harris 
K.  V.  W.  Palmer,  ami  E.  L.  Palmer,  Sept.  1938.  Geol.  Soc  Amer.  Grant  No. 
24338. 

900.  Garland  Creek,  near  Shubuta,  Clarke  Ctmnty,  Miss.  Collectetl  by 
G.  D.  Harris,  K.  V.  W.  Palmer,  and  E.  L.  Palmer,  Sept.  1938,  Geol.  Soc. 
Amer.  Grant  No.  24338. 

912.  Gibson  Landing,  Ouachita  River,  at  the  water's  edge  %  mile  l>elow 
the  landing.  La.  Collected  by  G.  D.  Harris,  K.  V.  W.  Palmer,  an<l  E.  L. 
Palmer,  Sept.  14,  1938.     Geol!  Soc.  Amer.  Grant  No.  24338. 

913.  Wyant  Bluff  [Myatt],  west  bank  of  Ouachita  River,  about  15 
miles  south  of  Columbia  on  Highway  106,  La.  CoIlecte<l  by  G.  D.  Harris, 
K.  V".  W.  Palmer,  and  K.  L.  Palmer,  Sept.  1938.  Geol.  Soc.  Amer.  (irant 
No.  24338. 

914.  First  R.  R.  cut  south  of  City  Water  Works  on  G.  M.  &  N.  R.  R., 
Jackson,  Miss.  C/Ollected  by  (J.  I).  Harris,  K.  V.  W.  Palmer,  and  E.  L. 
Palmer,     Sept.  1938.  Geol.  Soc  Amer.  (irant  No.  24338. 

915.  About  1  mile  southwest  of  Sta.  914,  in  R<  R.  cut  of  H.  M.  &  N.  R. 
R.,  first  cut  northeast  of  freight  station.  Collecte<l  by  G.  D.  Harris,  K.  V. 
W.  Palmer,  and  E.  L.  Palmer,  Sept.,  1938.  Geol.  Soc.  Amer.  Grant  No. 
'>4338. 

921.  Moodyg  Branch,  Jackson,  Miss.    Collecte<l  by  A.  A.  Olsson. 

922.  Sabine  River,  Texas  side  opposite  center  sec.  6,  T.  3  N.,  R.  12  W. 
Collected  by  A.  C.  Veatch.    Same  as  Stas.  4  and  64  this  list. 

923.  Bunker  Hill,  in  road  near  top  of  the  hill  from  Ouachita  River. 
Caldwell  Parish,  La.     Collected   by  G.  D.  Harris,   K.  V.  W.   Palmer,  and 

E.  L.  Palmer,  Sej)!.,  1938.     Geol.  Soc.  Amer.  Grant  No.  24338. 

1046.  Crow  Creek,  at  bridge,  St.  Francis  County,  Ark.     Collected   by  G. 
D.  Harris,  Nov.  3,  1940.     Same  i»lacc  as  locality  894. 

1047.  Crow   Creek,   zeuglodon   bed,   St.    Francis   County,    Ark.     Collected 
by  G.  D.  Harris,  Nov.  4,  1940.     Same  jjlace  as  locality  895. 

1048.  Little  Crow  Creek,  south   of  R.  R.   and   highway  on  Crow  Creek, 

about  2  miles  east  of  Forrest  Citv,  Ark.     ('ollected  bv  G.  D.  Harris,  Nov. 

\  1940. 

1049.  White  Bluff,  south  bank  Arkansas  River.  Jefferson  Co.,  Ark.  Most 
1;:  upstream  from  locality  89C.     CoUed-d  by  G.  I),  llnnis,  Nov.  :!,    ;,  11K0. 
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1050.  Sims  Siding  about  8  niilrs  north  of   Yazoo  City,  Miw.     Collected 
by  G.  D.  Harris,  Oct.,  1940. 
*1051.  Town  Creek,  Jaeksou,  Miss.     Collecte<l  by  G.  D.  Harris,  Oct.,  194(». 

1052.  End  of  railroad  switch,  Vi  "^ilc  from  water  works,  Jackson,  Miss. 
Same  place  as  locality  915.    Collected  by  G.  D.  Harris,  Oct.,  1940. 

1054.  Lower  layer  (Moodvs  Branch  marl).  Red  River,  ucar  Montgomery, 
La.    Collected  by  G.  D.  Harris,  Oct.  1940. 

1056.  Gopher  Hill,  above  St.  Stephens,  first  iiard  letlge  above  Scutella 
lied.    Collected  by  G.  D.  Harris,  Oct.  .J,  1940. 

1059.  Gopher  Hill,  perha].s  M)  ft.  -f  above  1056.  Collected  by  G.  D. 
Harris,  Oct.,  1940. 

1072.  Perliaps  l/."i  mi.  above  Gosjiort  sand  horizon,  Little  Stave  Creek, 
ul»out  4  miles  nortii  of  Jackson,  Ala.  Collected  by  G.  D.  Harris,  Oct.  4, 
1940. 

1076.  Athletic  field,  Millsaps  College,  Jackson,  Miss.  Collected  by  G. 
D.  Harris,  Oct.  1940. 

1091.  Ohl  field  just  south  of  Silas-Waynesboro  Roa<l,  al)Out  5  miles  west 
of  Silas,  Ala.    Collected  by  G.  D.  Harris,  Oct.,  1940. 

1098.  Garland  Creek  about  4  miles  northeast  of  Shubuta,  Clarke  Co., 
Mips.  Uype  locality).     Collecte<l  by  G.  D.  Harris,  Oct.,  1940. 

1099.  Garland  Creek,  1-2  miles  above  bridge  site  at  type  locality,  Miss. 
Collecte<l  by  G.  D.  Harris,  Oct.,  1940. 

1100.  Garland  Creek  \^-l  mile  below  old  bridge  site.  Miss.  Collected 
by  G.  D.  Harris,  1940. 

1111.  Garland  Creek,  h)0se  material  in  be<l  of  stream  2-3  miles  south 
of  bridge  site,  Miss.     Collectecl  by  G.  D.  Harris,  Oct.,  1940. 

1118.  From  ravines  in  little  stream  ^^-1  mile  back  of  Bunker  Hill, 
Ouachita  River,  Caldwell  Parish,  La.  Collecte<l  by  G.  I).  Harris,  Oct.  31, 
1940. 

1119.  Bunker  Hill  bluflP  on  Ouachita  River,  La.  Collected  bv  G.  I). 
Harris,  Oct.  31,  1940. 

1120.  Bay(»u  Toro,  "first  bluff,"  Vernon  Parish,  La.  Collected  by  G. 
I).  Harris,  Oct.,  1940. 

1121.  One  mile  below  Kobinson 's  Kerry,  Sabine  River,  Texas  8i<Ic.  Col- 
lected by  G.  1).  Harris,  Oct.,  1940.  Probablv  same  place  as  Sta.  4,  64,  ami 
922  this  list. 

1122.  Wooley  *s  bluff,  southeast  of  small  creek,  h>ehind  old  Wooley  house- 
Bite,  about  100  vards  from  highway  NW.  14  SK.  \i  sec.  4.  T.  3  N.,  R.  12 
W.,  Sabine  Parish,  La.     Collected  by  (i.  T).  Harris.  Oct.,  1940. 
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PART  I.  BIVALVES 
By 

Gilbert  D.  Harris 

Genus  GRYPH^OSTREA  Conrad,  1865 

(Name  lirst  U8e<l  in  American  Journal  of  Coneliology,  vol.  1,  \k   15;   ile- 
fined  in  U.  S.  Geological  Survey  of  the  Territories,  vol.  9,  1876,  p.  11.) 

(Jenotype. — (iryphcta    vomer   Morton,   Acad.   Nat.   S<'i.    Phila«lelphia,  Jour.,^ 
1st.  ser.,  vol.  6,  1828,  p.  88. 

Illustration. — Grtfphau  vovwr  Morton,  Amer.  Jour.  Sci.,  vol.  18,  1830, 
1)1.  8,  figs.  1,2;  WhitHeM,  U.  S.  Geol.  Survey,  Mon..  No.  9,  1885,  pi.  26, 
figs.  11,  12;  Weller,  New  Jersey  Geol.  Survey,  Paleont.  vol.  4,  Plates, 
1907,  pi.  44,  figs.  10,  11. 

Tlie  name  GrypJicca  vomer  was  proposed  by  Morton  (1828, 
J).  83)  for  fras^ments  **foun(l  abundantly  in  one  of  the  upper  marl 
beds  near  Egypt,  N.  J."  The  description  of  the  species  is  incom- 
l)lete  and  confused,  with  figures  admitted  by  the  author  to  be  of 
another  species.  In  "Silliman's  Journal.**  vol.  17,  Morton  (1830, 
p.  2^^)  noted  that  he  had  suspected  the  fragments  referred  to 
might  belong  to  G'.  coinrxa,  but  that  new  and  l)etter  material  had 
come  to  hand  fully  establishing  **the  correctness  of  the  specific 
(Icsignaticm  allotted  to  this  fossil."  He  proix)se(l  to  give  **an  ac- 
curate drawing  and  description  of  it  in  the  next  number  of  this 
work,"  and  later  in  1830  the  proi)osed  figure  did  appear  (vol.  18, 
p\.  3,  figs.  1.2);  whereas  the  revised  description  was  given  in  the 
journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
(1830,  vol.  0,  J).  i()8).  As  these  fii^aires  and  descriptions  consti- 
tute the  data  on  which  the  si)ecies  vomer  would  seem  to  rest,  we 
have  copied  tlie  figures  (PI.  i,  figs.  3,  4)  and  repeat  the  descrip- 
tion: 

ShvH  irregularly  oblong;  upinr  iuIk  thin,  fragile,  slightly  concave,  with 
from  seven  to  ten  distinct  squamous  plates;  loxvrr  vaJve  convex,  indistinctly 
.oVumI,  lobed  margin  obliquely  j»roduced ;  heak  prominent,  pointed,  crossing 
the  hinge  margin  transversely,  and  recurving  at  the  side. 

Ft  is  i)ut  very  recently  th.Mt  I  have  obtaine<l  entire  specimens  of  this  fos- 
sil;  the  Marl  pits  of  New  K«:;y|»t  now  affor<l  them  in  considerable  numbers. 

In   1833,  Morton  began  to  take  cognizance    of    the    so-calle(^ 

"Xewer  Cretaceous"  formations  and  fossils  of  Alabama  and  South 

Carolina  (the  result,  evidently,  of  Conrad's  famous  trip  through 

tlie  South).     In  the  American  Journal  of  Science  (1833,  p.  293) 

he  mentioned,  inter  alia,  a  Gryphcca  plicatcUa  as  '*a  small  species 
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from  the  overlying  limestone  in  Alabama,"  but  deferred  ''further 
notice  of  it  in  hope  of  obtaininjbi:  larger  specimens'."  He  illustrated 
this  particular  sjiecimen,  however,  as  hgure  4,  |)late  9  of  the  Jour- 
nal in  advance  of  his  "Synopsis"  of  1834,  while  in  this  later  work, 
he  remarks  (1834,  p.  55),  "The  G.  plicatclla,  published  by  me  in 
the  American  Journal  of  Science,  proves  to  l)e  a  variety  of  G. 
vomer."  In  the  explanation  of  plate  9,  hgure  4,  it  is  styled 
Gryphcca  vomer  (young  shell). 

Our  figure  6,  Plate  1,  copied  from  Morton,  is  the  G.  vomer 
adult  form,  as  understood  by  -that  author  in  1834.  This  cor  res- 
l)onds  fairly  well  with  the  figures  of  that  species  by  Whitfield  and 
W'ellcr  as  noted  above.  We  may,  therefore,  cite  vomer,  as  typi- 
cally occurring  in  the  Ivocene  beds  about  Egypt,  N.  J.,  and  oc- 
curring in  modified  forms  in  Eocene  beds  farther  south. 

The  proi)riety  of  designating  the  smaller,  less  arcuate — and,  in 
general,  simple  Cretaceous — forms  by  the  same  specific  name 
is  at  present  an  open  question.     (See  PI.  i,  figs.  1,2.) 

Conrad  first  mentioned  Grypha-ostrca  {1865,  p.  15)  as  a  sub- 
genus under  Ostrca  and  added,  "0.  suheversa  C.  Amer.  Ir. 
Conch.,  1865.  C  Marlboro,  Maryland."  Rut  as  this  is  a  uoiiicn 
nudum,  the  ciiaracters  of  the  subgenus  may  be  re-carded  as  liaving 
been  duly  established  in  187O  in  liis  letter  {  i87(),  p.  11,  note)  to  F. 
]».  Meek,  where  he  gives  them  as  follows: 

JShell    tliiii,   eioiigato,    strjiijj:lit,    narrow;     lowor    valve     ratlu'r     divji     ami 
smooth;  ui)i)or  valve  flat  or  slij^htly  concave,  an«l  ornanicntc«l  with  distant, 
rejjular,  thin,  concentric  Ijimina-;   beak  of  lower  valve  contortetl,  or  turned 
to  one  side;  cartilage  i)it  narrow,  ol)Ii(jue. — Gri/pluv<i   loinrr  Morton. 

Naturally  wc  do  not  know  which  of  the  Mortonian  forms  Con- 


rad had  in  mind  when  writing  the  above  nt)te,  nor  whether  Jie 
would  include  his  Upper  Marlboro  suheversa  of  1865  with  this 
vomer  of  1876.  P>ut  certainly  there  can  be  no  ambiguity  in  the  use 
of  Gryphcrostrea  if  based  on  the  Eocene  vomer  as  above  described 
and  as  here  illustrated  by  our  figures  3-6,  Plate  i. 

We  agree  entirely  with  Whitfield  C1885,  p.  196)  in  according 
this  full  generic  rank,  as  it  certainly  has  very  marked  character- 
istics:  large,  smooth  lower  valve;  oyster-like  ligament  more  or 
less  hidden  by  a  laterally  curved  beak;  shell  margin  (especially 
tlie  posterior)  tending  tn  ex[)an(l  into  alate  attachment  Inmelbe; 
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small,  more  or  less  concave  upper  valve  with  few,  concentric 
lamellae,  and  often  with  traces  of  two  or  three  radiating  folds 
toward  the  basal  margin.  As  '^ood  representatives  of  this  genus 
in  the  Old  World  mav  i>e  mentioned  the  so-called  Ostrea  lateralis 
Nilsson,  1827,  and  Gryphcra  eversa  Mell  1843,  from  Cretaceous 
and  Mocene  horizons  respectively.  It  may  be  iiere  s-tated  that  as 
some  American  writers  have  referred  the  vomerAWt  forms  to 
lateralis  (presumably  on  the  basis  of  priority)  the  foundation  on 
which  Nilsson's  species  rests  seems  quite  as  unstable  (at  least  up 
to  the  time  of  Reuss's  figures  in  1846)  as  that  underlying  Mor- 
ton's vomer  up  to  1830.  (See  Coquand,  Monographie  du  genre 
Ostrea,  1869,  P-  0»  P^-  ^8,  fig!  12;  pi.  30,  figs.  11-14. 

Gryphsostrea  vomer,  vnr.  plicatella  (Morton)  Plate  1,  fif^s.  5,  7-13 

Orypham   plicatella    Morton,    18:i;>,    Anier.    Jour.    Sci.,    vol.    *1'.\.    p.    29.*i; 

idem.,  IB.t.t,  vol.  24,  pi.  9,  fig.  4. 
Gryphaa    pliratrllu    Morton,     IS.'U,    JSynoi)sis     Orjynnic    Jk'niaiuH.    CVot. 

Group,  p.  55,  pi.  9,  fig.  4. 

Morton's  name  plicatella  seems  to  have  been  largel}-  deleted 
from  the  paleontological  literature  of  the  past  century ;  doubtless 
owing  to  the  fact  that  he  stated  in  1834  that  it  "proves  to  1^  a 
variety  of  (/'.  vomer.'*  This  identification  by  Morton,  together 
with  the  literal  meaning  of  plicatella  and  the  fact  that  the  tyi^ 
was  "from  the  overlying  limestone  of  Alabama"  suggest  that  we 
may  find  Morton's  name  plicatella  api)lical)le  to  our  Jackson  re])- 
resentatives  of  vomer  stock.  Here  as  with  the  New  Jersey 
types,  there  are  practically  as  many  forms  as  there  are  spe<:imens, 
some  of  which  we  lierewith  illustrate.  The  valves  are  thin,  and 
the  upper  (right)  shows  the  typical  concentric.  heav\  liration  of 
Gryphceostrea.  The  lower  valve  is  deep  and  smooth,  witli  an 
umbonal  twist  to  the  rear.  The  adductor  muscular  scar  is  very 
slightly  impressed,  rather  high  and  near  the  posterior  margin. 
The  bulk  of  the  shell,  instead  of  extending  more  or  less  posterior- 
ly as  in  Exogyra,  is  projected  anteriorly  as  in  the  genus  Lima. 
The  opisthogyrate  beak  nearly  hides  the  small  ligamcntal  pit. 
Anchorage  is  brought  about  by  intermittent  growths  of  the  post- 
superior  shell  margin.  As  growth  proceeds,  new  laminae  are 
sent  out,  sometimes  with  hollow,  spinelike  projections  recalling 
somewhat  the  labial  projections  of  certain  strombs  or  rostelhroi  's. 
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Locality. — We  have  found  this  species  in  old  fields  from  two 
to  three  miles  east  of  Shubuta,  Miss.,  associated  with  zeiiglodon 
remains  in  calcareous  clays.  Similar  l>eds,  constituting  the  up- 
permost layers  in  the  high  bluff  one  and  one-half  mile  north  of 
Shubuta  on  the  Chickasawhay  River,  contain  good  specimens  of 
this  species.  The  highly  bryozonal  layers  in  the  cuts  along  the 
railway  l)etvveen  the  city  water  works  and  Jackson,  Miss.,  like- 
wise yield  specimens  of  this  species.  We  are  not  certain  as  to  the 
exact  locality  about  Claiborne  wiiere  Morton's  tyi>es  were  found, 
but  in  a  road  cut  and  old  fields  three  miles  west  of  Grove  Hill  and 
in  an  old  field  just  south  of  the  Silas- Waynesboro  road,  five  miles 
west  of  Silas,  good  specimens  are  associated  with  zeuglodon 
and  fish  remains,  together  with  fragments  of  a  large  ^Ituria. 

The  material  here  listed  and  figured  is  to  be  found  in  the  cabi- 
net of  the  Paleontological  Research  Institution,  Ithaca,  N.  Y. 

Genus  OSTREA  Linn^,  1758 
(Systeina  Naturae,  10th  ed.,  p.  696) 
Genotype. — Ostrea  edulis  Linne.  by  Childron,  Quart,  Jour,  Sci.  Lit.  and 
Arts,  vol.  15,  1823,  p.  44. 

Illustration. — Ostrea  eduliit  Linnt*  in  Brown,  Illustrations  of  the  Heceut 
Conchology  of  Great  Britain  and  Irelan<i,  2d  e»l.  1842,  pi.  30,  figs.  6, 
7;  H.  antl  A.  Adams.  Gpncra  of  Keeent  Mollusea.  1858,  pi.  129,  figS; 
5a,  b. 

Ostrea  vicksburgensis  Conrad  Plate  1,  fis:s.  15,  16 

Plate  2,  figs.  1-7 

Ofttrea  vicksburgensis  (-onrad,  1847,  Acad.  Xat.  Sei.  Philadelphia,  Proc, 
p.  296;  1848,  idetn..  Jour.,  vol.  1,  ser.  2,  p.  126,  pi.  13,  figs.  5,  37. 

Ostrea  mnrtoni  Gabb,  1861,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  p.  329. 

Ostrea  vicl'shurffensis  Dall,  1898,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3.  p. 
682. 

The  name  "Ostrea  crista-yalli'  was  at  first  applied  by  Morton 
(1828,  p.  92)  to  a  single  specimen  from  St.  George's,  Del.  Two 
years  later  (1830,  p.  284)  he  wrote,  "I  found  a  few  valves  at  St. 
Cjeorge's  which  have  so  much  resemblance  to  this  species  that  I 
shall  for  the  present  adopt  the  name.  The  cristayalli  is  a  well- 
known  fossil  of  the  English  Chalk." 

Later  (1830,  pi.  3,  fig.  22)  the  "0.  cristayalli T  is  illustrated, 
and  still  later  (1833,  p.  293)  a  new  name,  panda,  is  substituted. 
In  the  "Synopsis"  (1834,  pi.  3,  fig.  6)  a  more  detailed  figure, 
seemingly  of  the  same  specimen,  is  given,  while  plate  19,  figure 
10  of  the  same  work  illustrates  a  more  perfect  specimen,  supposed 


\ 
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to  be  from  Alabama.  Tliis  is  lal>elle(l  "tyi)e"  of  Morton's  panda 
(and  (labb's  nwrtoni)  in  the  collection  of  the  riiiladelphia  Ac- 
ademy. On  page  51  of  the  "Synopsis"  occurs  Morton's  tirst  de- 
s<:ription  of  panaa,  which  is  as  follows : 

Sprrijiv  chayiH'itr. — 3infa<*i'  incgiil;;i  ly  costat^*  ov  iiiuliilatoil,  plaito*!  :»t 
the  inary;iii;  witii  an  irro^ular  ;jil)l»osity,  stJim'tinics  at  tlic  sido,  in  ptlicrs 
in  th(»  contor  of  the  shell. 

Tlie  jifibhosity  of  tliis  speeics  is  very  reniaikahie,  })iit  is  very  inconstant, 
nn«i  sometimes  absent.     HefentMl   in  tlie  foinjer  edition   to  <).  cristaffaJli. 

Chielly  foumi  at  St.  (Jeorjje 's,' Delaware.  an<l  sinee  in  Soutli  Carolina  and 
Alabama,  where  it  is  one  of  the  mo'«;t  eharaetertistie  fossils  of'  the  newer 
(•retaei'ous  strata. 

Whitfield  ( 1885,  p.  30)  lias  limited  tlie  name  panda  vvholl\  to 
southern,  l£ocene  specimens.    Wdler  (1907.  p.  438)  writes: 

Jutlginyf  from  t!:e  Dehiware  loeality  givrn  by  Mort;ni,  St.  (irorge's,  the 
original  specimens  of  the  species  mnst  certainly  have  been  from  the  Cre- 
taceous. 

Since  the  name  panda  (like  that  of  7'onicr)  was  first  applied  t<» 
'northern  material  before  southern  material  was  taken  into  con- 
sideration, it  would  seem  that  it  should  be  used  onl\  for  the  north- 
ern, Cretaceous  specimens,  while  other  designations  should  be 
given  the  distantly  related  southern.  Tertiary  forms.  That  this 
was  Gabb's  view  is  evident  from  the  following  passage  from  the 
IVoceedings  of  the  Philadelphia  Aca<lemy  ( 1861,  p.  328)  : 

■ 

I  have  before  me  full  series  of  both  [species].  The  crelaceous  form,  \\\o 
one  to  which  the  name  ipfinduJi  will  have  to  JM>ply,  i«*^,  without  exception, 
the  most  irregular  oyster  1  have  ever  seen.  It  varies  from  crescentic  to 
obliquely  ovoid,  sub-i|uadrate.  oval  or  almost  circular,  and  is  marke<i 
by  from  two  or  three  undulations  or  contortions  to  nearly  twenty 
ra<liating  ribs,  whiclj  are  sometimes  smooth,  and  at  ot::ers  coarsely  im 
bricated.  The  lower  valve  is  usually  attache<l,  but,  when  free,  is  Hat  for 
half  or  two-thir<ls  of  its  length  an<i  is  then  bent  upwards  at  various  angh»s, 
often  nearly  a  right  angle.  The  line  at  wliich  th.e  two  valves  meet  is  well 
tlefined. 

The  shell  is  usually  about  an  incli  long.  I  have  never  seen  one  more 
than  an  inch  and  a  half  in  length.  I'rofessor  Satfor<l,  State  Geologist  of 
Tennessee,  sent  me  numerous  sj)ecies  [specimens?]  from  the  Rijdey  group 
of  that  state.     I  shall  name  the  Eocene  s})ecies  in  honor  of  Dr.  Morton. 

The  name,  mortoni,  proposed  by  (labb  for  the  southern.  Eocene, 
form  and  based  on  the  specimen  now  lal)elle(l  as  the  type  of  panda 
and  mortoni  in  the  Academy's  collection,  may  perhaps  be  useful 
to  designate  the  more  angular,  often  si)inose  ribbed,  forms  of 
vickshurcjensis  Conrad,  abundant  in  the  zeuglodon    beds    of    the 
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southern  states,  while  I'icksburyensis,  s.  s.  may  be  regarded  as 
more  xrharacteristically  represented  by  the  larj^er,  more  rounded- 
ribbed  forms  illustrated  by  Conrad  on  jilate  13,  figure  5,  of  the 
Philadelphia  Academy's  Journal  as  noted  above  in  the  s\  nonymy 
His  figure  37,  however,  seems  to  l)e  a  more  or  less  deformed  va- 
riety of  the  mortoni  type. 

To  complete  the  (Ignition  of  mortoni,  we  quote  the  description 
of  the  same  as  given  by  Gabb  (1861,  p.  329)  : 

0.  Morionii  G.,  0.  panda  M.  pars,  Syn.  pi.  10  [19],  fig.  10.  ShoU  obliqiu*, 
triangular  to  siihquadrate.  Both  valves  ytrongly  plicatotl.  L#ower  valvo, 
esj)eeially  in  young  Bpecinions,  usually  convox,  <looj)Pst  in  the  niitldlc,  but 
rarely  bent  abrujuly.  ami  then  usujilly  iroiv  having  been  enrrusting.  Hinge 
<listinct,  very  oblique  antl  nearly  as  high  as  wide,  with  a  distinct  medial 
depression.  Placing  the  lower  valve  in  its  natural  ]>osition,  with  the  beak 
farthest  off,  the  left  l>asal  angle  is  always  most  produced,  the  right  side 
from  the  hinge  to  this  angle  being  more  or  less  regularly  curved,  and  the 
left  side  nearly  or  quite  straight.  Surface  marked  by  a  slightly  variable 
number  of  ribs,  usually  about  eleven,  one  or  two  of  which  are  often  much 
larger  than  the  others;  the  longest  siile  being  without  ribs,  except  in  very 
large  specimens,  when  there  will  sometijiies  i)e  found  a  dozen  small  sup- 
plementary ones.  Upper  valve  nearly  or  quite  flat,  and  always  plicated  as 
strongly  as  the  lower  ones,  and  in  a  corresponding  manner.  As  the  shell 
increases  in  size,  the  form  and  markings  become  less  regular,  sometimes 
the  plications  equalling  in  jlepth  one  thiril  of  the  length  of  the  shell. 

Mr.  Morton 's  figure  is  a  very  accurate  representative*  of  the  original, 
now  liefore  me.  Another  specimen  from  the  same  bed  is  2.5  in.  long. 
Width,  M  in.     Diameter  1.5  in.     Greatest  oblique  width,  .*{,5  in. 

Very  common  in  the  Eocene  limestone  of  South  Carolina,  and  in  the 
same   formation   from   Alabama. 

Ostrca  VU'k'fiburgvnsis  Cuv.  [('on.]  can  be  distinguisheil  from  this  spe- 
cies by  its  more  regular  .form,  deeper  valves,  an<l  smooth  rounded  ribs. 

Locality. — Broadly  plicate  forms :  Bunker  Hill  and  Gibson 
Landing  on  the  Ouachita  River,  also  at  Tullos  and  Tancock 
Prairie  in  Louisiana ;  Shubuta  in  Alississippi ;  St.  Stephens  in  Ala- 
bama. Sharply  spinose,  or  more  sharply  plicate  forms:  Shubuta 
and  especially  one  mile  south  of  Melvin,  Miss. ;  site  of  old  Cocoa 
Post  Office  and  St.  Stephens,  Ala. ;  not  rare  in  Red  Bluff  and 
Vicksburg  beds  in  Mississippi. 

Specimens  figured, — Paleontoloj^ical  Research  Institution. 

Ostrea  cretacea  Morton 

This  name  was  given  by  Morton  (1834,  p.  52,  pi.  19,  fig.  3) 
who  wrote : 
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.  .  .  Common  in  the  older  cretaceous  strata  of  Green  County,  Alabama. 
This  species  is  very  abundant  in  the  bluff  at  Erie  where  it  constitutes  a 
iiistiuet  stratum.  It  is  also  eonimoii  in  tlie  calcareous  strata  of  South  Car- 
olina. 

Various  authors  have  applied  the  name  to  specimens  found  in 
the  calcareous  layers  of  the  upper  lunrene  of  the  Gulf  States. 

The  fii;;ured  type,  in  the  l*hiladeli)hia  Academy's  collection,  is 
labelled  *' Upper  Cretaceous,  near  Charleston,  S.  C." 

In  1892,  after  studying  this  type  with  accompanying  specimens, 
we  found  nothing  in  common  l>etween  it  and  any  known  Eocene 
form.  Stephenson  (1923,  vol.  5,  p.  136)  wrote  concerning  the 
species : 

In  tlie  collection  of  the  Aca<icmy  of  Xatural  Sciences  of  Philadelphia 
are  four  specimens  labelled  Oxireo  vrctacca  Morton,  from  Charleston,  S.  C. ; 
one  of  them,  a  lower  valve  marked  type,  api>ears  to  b<»  the  figured  specimen. 
I  have  compnrc(i  the  type  and  the  three  accompanying  paratyi>e8  with 
numerous  authentic  specimens  from  Krie  Bluff,  Warrior  River,  Ala.,  and 
am  convinced  that  the  types  are  incorrectly  labelle«l  and  came  from  Erie 
Bluff  instead  of  from  South  Carolina.  Two  of  the  j)aratypes  have  the  two 
valves  attached  to  each  other  an<l  the  matrix  inclosed  between  them,  a 
loose  gray,  sparingly  glauconitic  sand,  np))ears  to  be  iilentical  with  that  in 
which  tlie  Erie  Bluff  specimens  are  found. 

From  the. above  remarks  it  seems  unnecessary  to  give  details  of 
the  supposed  occurrences  of  this  si>ecies  in  Eocene  deposits. 

Ostrea  falco  Dall  Plate  3.  figs.  1-9 

Osti'fa  falco  Dall,  ISi);'),  U.  S.  Nat.  Mus.,  Proe..  vol.  IS,  p.  2l\ 

Ostrca  falco  Dall,  1S98,  Wagner  Free  Inst.  Sci..  Trans.,  vol.  :i,  p.  682,  pi. 
;J0,  figs.  4,11. 

DalV.s  deaci-iption. — Shell  thin,  the  fixe<l  valve  thin,  irregular,  cellular  or 
deep,  adherent  over  most  of  its  surface,  having  a  deei>  und)onal  cavity 
under  the  cardinal  border;  the  exterior  rude  not  perceptibly  sculptured; 
free  valve  flat,  thin,  with  a  very  acute  usually  curved  flat  beak ;  the  inter- 
ior margins  with  a  row  of  strong  pustules  extending  two-thirds  the  length 
of  the  valve  from  the  beak  and  fitting  into  corresponding  pits  in  the  fixetl 
valve ;  adductor  scar  small,  rather  laterally  situatetl ;  the  valves  as  a  whole 
more  or  less  arcuate;  exterior  showing  renmins  of  a  purplish  tint,  with  low, 
numerous,  even,  concentric  imbrications,  each  of  which  is  finely  railially 
threaded  with  rather  wide  interspaces  between  the  threa«ls:  general  outline 
flabelliform,  wide  and  rounded  in  front  antl  acutely  j>ointed  behind.  Height 
of  a  nie<lium-size»i  specimen,  02 ;  width,  li.!;  diameter  about  ID  mm.  but 
very  irregular  in  different  specimens. 

Jackson  Eocene  in  the  Zeuglodon  betl'  near  Cocoa  post-office,  southern 
Alabama,  collected  by  Messrs.  Burns  and  Schuchert. 

Type  No.  129972  U.  S.  N.  M. 
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Oysters  are  proverbially  difficult  ami  obscure  mollusks;  but  probably  no 
other  species,  recent  or  fossil,  is  more  characteristic  and  distinct  than  the 
V  ..v'  :ibove  described. 

Our  specimens  from  Shubuta,  Miss.,  show  clearly  the  main 
cliaracters  of  this  species:  the  clear-cut  arcuate  form  figured  by 
iJall  is  of  somewhat  rare  occurrence.  Notice  the  difference  in 
exterior  sculpturing  brought  about  mainly  by  differing  strength 
of  concentric  striation.  Compare  figure  4,  from  Shubuta,  with 
figure  9,  from  Montgomery,  La. 

This  type  of  oyster  is  clearly  foreshadowed  by  O.  rabelaisi  (of 
the  Cretaceous  Campanian  stage)  as  described  and  illustrated  by 
Coquand  (1869,  p.  66,  pi.  37,  figs.  26,  2"/), 

Locality. — We  have  found  this  species  most  abundantly  in  tlie 
old  fields  about  two  miles  east  of  Shubuta  along  with  abundant 
zeuglodon  remains.  Dall's  tyi>e  seems  to  have  been  from  near 
the  site  of  old  Cocoa  Post  Oi^ce;  we  have  it  from  an  old  field, 
.Silas — Waynesboro  road,  about  five  miles  west  of  Silas,  Ala.,  and 
from  Montgomery,  La.  This  last-mentioned  horizon  probably 
represents  a  somewhat  lower  one  than  that  of  the  other  localities. 

Specimens  figured. — All  are  now  in  the  Paleontological  Re- 
search Institution. 

Ostrea  trieonalis  Conrad  Plate  4,  figs.  1-6 

Plate  6,  figs.  l-'S 
Ostna   triijouaHs   Conrad,   1854,   Wailes,   Kept.    Agric.   and   Geol,     Miss- 
issippi, pi.   14,  fig.   lU;    l>i55,  Acatl.   iNat.   8ei.    Pliiladelphia,  Proc,  \). 
259;  18G5,  Amer.  Jour.  Conch.,  vol.  1,  p.  15. 
Ostrta   pnn(kt'formis   (rabb,    18G1,    Aca«l.    Nat.   fckti.    Philadelphia,    Proc, 

p.  328. 
Os.na  tuomeyi  Conrad,  1805,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  p.  184. 
Ostrca  vwrtoiii  Ahlrich,  1887,  Cincinnati  Soc.  Nat.  Hist.,  Jour.,  vol.  10, 

p.  79. 
Oati'ia  tiUfonalis  Dall,  1898,  Wagner  Free  Inst.  JSci.,  Trans.,  vol.  3,  p.  681. 
Conrad's  description. — Triangular,  Hat.  surface  irregular,  with  some  in- 
distinct  radiating   lines;    niuscuhir    impression    obliquely    suboval,   situated 
nearer  the  summit  than  the  base;   margin  somewhat  ascending,  submargin 
c-arinated. 

A  single  imperfect  upper  valve  is  all  that  1  have  seen  of  this  shell,  but 
i     is  \vi«iely  tliflferent  from  any  otlicr  Kocene  species  known  to  me. 

Conrad's  description,  though  brief  and  based  on  one  imperfect 
upper  valve,  points  out  some  marked  characteristics  of  this  spe- 
cies. Our  specimens  indicate  that,  when  young,  this  species 
tends  to  have  a  thin,  fiat,  circular  or  .Inomia-Wkc  shell.  The  ad- 
herent valve  generally  is  tiat  and  tliin  until  a  diameter  of  20  or 
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30  or  more  millimeters  is  reached.  Afterwards  it  may  be  bent  up 
marginally,  Lcpfccna-V\ke,  and  become  very  ponderous.  The 
muscular  scar  then  becomes  very  deeply  impressed  and  seems 
centrally  located ;  hinj^a*  area  becomes  flat  and  broad,  and  the 
central  channel  deeply  ^^rooved ;  the  resemblance  to  O.  percrassa 
becomes  marked.  The  ui)per  valve  generally  remains  compara- 
tivelv  thin  and  Hat,  but  mav  be  locallv  tlexed  and  concave:  ends 
of  hinge  line  generally  showing  "vermicular  structure"  (Dall) 
and  raised,  forming  a  secondary  ty|Xi  of  articulation  somewhat 
after  the  manner  (jf  old  specimens  of  large  Cucullacas,  or,  more 
exactlv,  like  this  structure  in  O.  lofissima  Deshaves  of  the  Paris 
Basin.  I'-xteriorly  this  valve  often  develops  a  radiate  etching, 
])recisely  as  in  Gry^phcca  vcsicularis  Lamarck,  though  usually, 
with  the  thickening  of  the  sliell,  concentric  structure  l)ecomes 
strongly  developed,  and  all  traces  of  radiation  disappear. 

r'or  convenience  in  future  study  of  this  species,  the  names  and 
descriptions  given  by  Gabb  and  Conrad  for  large  specimens,  as 
cited  in  the  synonym\,  are  herewith  incorjK)rated. 

(xabb's  description  of  pandcrformis: 

Siil)(jua<lrat**.  Lovw  r  valve  vimv  convex,  nearly  i>yraHii<lal,  most  promi- 
nent in  the  center,  from  wliieh  point  the  si«les  .slope  abruptly,  the  anterior 
half  forming  nearly  m  rijjlit  angle  with  the  line  running  from  the  beak  to 
the  crest.  Laterally  the  alo])e  is  not  so  irreat.  Upper  valve  llat,  for  the 
first  thir<l  of  its  length,  lacn  convexly  curved  <lo\vnwanls,  the  anterior  half 
becoming  deeply  concave  in  the  miildle. 

Holding  the  shell  so  that  the  Ijt^aks  are  farthest  oflP,  the  right  side  is 
entire;  tlie  left  side  is  emarginnte  towards  the  basal  margin.  Surface 
strongly  imbricated,  tiu»  surfaces  of  the  layers  being  smooth;  no  costa? 
visible  on  the  suiface. 

Length,  .i  in.     Width,  '2.')  in.     Greatest  «lepth,  2  in. 

Locality,  "seven  miles  below  Yazoo,  Mississippi.''  My  collection.  From 
Dr.  Janeway,  U.  S.  A.     Most  pr(d)ably  (.'retaceous. 

The  irregular  form  of  this  shell  makes  it  exceedingly  difficult  to  <le8cribe. 
It  resembles,  remotely,  some  of  the  regular  forms  of  O.  panda  Morton,  but 
can  be  tlistinguished  by  it^s  much  greater  size,  the  deeper  inferior  valve, 
the  entire  absence  of  ribs,  and  the  strongly  imbricatetl  surface.  The  growth 
of  the  shell  has  been  a  little  obliijue,  nmking  the  stria»,  especially  of  the 
u])j)er  valve,  somewhat  excentric.  It  wants  entirely,  however,  the  spiral 
1  iim  of  Kxogyra, 

Conrad's  characterization  of  ().  tuomcyi: 

The  rock  of  this  county  [.Jasper],  in  which  the  fossils  occur,  is  stated 
by  Hilgar<l  to  be  of  the  .Iacks(ui  (Jroup  ^rpi>er  Kocene).  The  species  are 
O.  tuomvyiy  Con.,  Mintonia  turyida^  Con.,  Pccttn  pouhHoni,  Morton,  P.  per- 
planuHf  ^iorton^  Carcharodon  ani/uatidtns  Agass.,  Orbitolitts  Mantelli,  Mor- 
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ton.  The  former  of  these  I  suppose  to  l)e  the  shell  which  Tuomey  found 
80  common  in  the  Basilosaurus  limestone  in  Alabama,  ami  which  he  re- 
ferre«l  to  Pymodonia  vcaicularis  {(it'ifpluea  mnUihiU.s,  Morton).  It  is 
very  different,  iiowever,  ami  may  he  tlistinj^ished  by  the  following  charac- 
ters: 

Oslrca  tuomryi. — Ovate,  siiblobat(\  lower  valve  <leep,  umbo  narrow, 
rough  and  unequal  in  surlac**,  with  rough  lines  of  growth,  not  distinctly 
plicate;  upjjer  valve  convex  above,  slightly  convex  Ik-Iow,  with  a  rough  and 
unequal    surfaces    concentric    lamination    very    prominent    when    weathered. 

It  differs  from  P.  vcaicularis  especially  in  wanting  the  inner  plications 
about  the  upper  submargins  of  tlie  interior,  an<l  the  umbo  is  much  narrow- 
er; it  is  also  a  true  Ontrca  wldist  the  vcsicuUrris  is  the  type  of  the  genus 
Pycnudfmta,  Fischer,  and  characterizes  the  cretaceous  ^ra. 

Aldrich  (see  synonymy)  makes  the  following  remarks  regard- 
ing Gabb's  pand/rformis :  , 

This  fossil  was  «lescril>e«l  as  cretaceous,  because  it  was  received  from  a 
black  prairie  near  Yazoo  City,  Miss.  This  locality  is  not  Cretaceous  but 
Tertiary,  an<l  a  part  of  the  Jackson  group.  We  also  have  it  from  Shubuta, 
Miss.,  and  it  is  rather  common  in  the  strata  holding  Zeuglo<lon  bones.  It 
closely  resembles  an  old  and  large  O.  nuntotiii,  Gabb  [pandUf  pars).  Speci- 
mens in  my  cabinet  are  six  inches  broad  from  beak  to  ventral  margin.  It 
seems  to  have  be(Mi  known  to  Professor  Tuomey,  and  was  calle<l  Gryphcta 
mutabiU.s  by  him.  OstrCa  tuoiticifiy  Con.  (Proc.  Acad.  Nat.  8ci.,  p.  184, 
i860)  is  evi<lently  the  same  form.  It  is  <juitc  probable  that  all  three  names 
will  !»ave  to  be  j)laced  in  the  synonymy  of  Ostrca  nwrfoniif  Gabb  (pancUiy' 
pars') . 

Dall  ( 1898,  p.  682)  takes  a  rather  broad  view  of  this  species  as 
will  l)e  seen  by  the  following  remarks : 

The  original  figure  of  Conrad  is  very  poor.  The  species  is  wide-spread 
and  recognized  by  its  flat  upper  valve,  few  rib))ed  lower  valve,  straight 
hinge  line,  Hat  hinge-area,  with  excavated  central  channel  antl  the  peculiar 
vermicular  sculpture  of  the  submargin  on  each  side  near  the  hinge-line.  It 
is  not  imj>robable  that  ().  pcrcrassa  Conrad  is  a  peculiar  local  race  of  this 
species  an<l  that  O.  mortonii  Gabb  and  O.  v\cl:sb\U(fn\Hi.s  Conrad  are  young 
jiebble-grown  shells  of  the  same  species  as  the  large,  well  grown  specimens 
which  I  regard  as  normal  triijonaJis.  The  differences  are,  however,  so 
marked  that  it  is  probably  best  to  keep  them  separate  for  the  present  un- 
til more  is  known.  O.  suhtriffonalis  Evans  and  Shumard  is  a  Cretaceous 
species.  Varieties  of  ().  comprcssirostra  api)roach  very  closely  to  this  spe- 
cies. 

Dall  gives  his  si>ecies  a  range  from  the  Jacksonian  Eocene  of 
Louisiana  to  the  Miocene  of  North  Carolina  and  even  the  Pliocene 
(»f  Florida. 

Localities. — This  is  the  large,  characteristic  oyster  of  the 
Jackson  beds  of  the  Mississippi  P-mbayment  area.  It  may  be  ex- 
pected from  central  Louisiana  to  Alabama  in  both  the  (iarland 
Creek  and  zeuglodon  horizons.     On    the    Ouachita,    it    shows 
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immature  forms,  while  at  Montgomery,  La.,  larger  specimens 
are  noted,  seemingly  of  more  7irginica'\ike  outline,  but  with  be- 
ginnings of  "vermicular*'  lines  in  the  umbonal  region  and  with 
tine  radii  on  the  outward  sloi)e  of  the  **submarginar'  carination  as 
noted  by  Conrad.  Town  Creek,  at  Jackson,  furnishes  excellent 
large  si)ecimens,  while  those  between  tlie  .city  water  works  and 
the  city-  are  apt  to  be  less  ponderous.  Fair  specimens  are  ob- 
tained from  the  athletic  grounds  of  Millsaps  College,  at  Jackson, 
Miss.  Sims  Siding  north  of  Yazoo  City,  Miss.,  and  other  locali- 
ties about  this  town,  as  indicated  above,  have  furnished  good  ex- 
amples, of  this  species.  Prairies  south  of  Newton,  Miss.,  often 
show  large  specimens  at  the  roadside.  Garland  Creek  and  the 
high  bluff  one  and  a  half  mile  above  Shubuta  yield  specimens  in  a 
fair  state  of  preservation.  Heavy  ones  may  be  found  at  ten  feet 
above  water  level  at  low  stage  in  the  east  bank  of  the  Chicka- 
sawhay  Creek,  one-quarter  mile  below  the  old  road  bridge  south 
of  Shubuta.  In  the  old  fields  two  miles  east  of  Shubuta,  this 
Ix)nderous  species  is  found  associated  with  the  more  delicate  O. 
plicatella  and  varieties  of  ricksburgetisis,  together  with  zeuglo- 
(lon  fragments  in  abundance.  It  is  common  south  of  the  high- 
way near  the  site  of  the  old  Cocoa  Post  Office. 

Specimens  figured. — As  noted  under  Explanation  of  Plates, 
the  specimens  figured  are  from  Jackson  and  Shubuta,  Miss.,  and 
show  various  stages  of  development.  They  are  in  the  Paleon- 
tological  Research  Institution. 

Genus  PLICATULA  Lamarck,  1801 
(Systdine  <lea  Animnux  sans  Ve^t^bro8,  p.   l.'i'J) 

Geuotype. — Spondylus  plirattiN  Liinie,  fidr  (irav.  Zool.  Soc.  London.  Proc. 
pt.  15,   1847,  p.  201. 

Flicaiula  plicata  Forskal.  jidr  Stoliczka.  Talrt'ont.  Intlioa  Cretaceous 
Fauna  S.  India,  vol.  ."i,  1S71,  p.  440. 

Plicatula  (jihbosa  Lamarck  -  P.  rariwsa  Lamarck,  fide  Gardner,  U.  S. 
Geol.  Survey,  Prof.  1\mv<t,  No.   14"JA,  1926.  p.  51. 

Illustration. — Spoudylus  plicaius  Oxomuit/.,  Conch.  Cab.,  vol.  13, 
pi.  47,  figs.  47J)-481b;  PUcatuht  ramosa,  Tryon,  Structural  and  Sys- 
tematic Conchology,  vol.  .?,  1SK4.  i)l.  l.'U,  fig.  69. 

Plicatula  (?)  louiRiana,  n.  sp.  Plate  5,  figs.  5,  5a 

Characterisation. — ("leneral  form  and  size  as  indicated  bv  the 
illustrations ;  very  young  shell  inflated  and  narrow,  but  soon  rap- 
idl}'  and  broadly  flattening  as  in  Ostrea  anomi<cformis  Roemer, 
Conuand  ( 1869,  pi.  4,  flg.  14) ;  exterior  nearly  smooth,  but  with 
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indications  of  faint  radii ;  margin  noncrenulate ;  muscular  im- 
pression large,  nearly  circular;  hinge  broken  and  imperfect,  but 
giving  the  impression  of  consisting  of  two  strong  hinge  teeth, 
quite  different  from  any  cardinal  growths  in  Ostrea;  left  valve 
only  known. 

Viewed  exteriorly,  this  shell  looks  decidedly  like  a  rather 
smooth  Crepidula.  The  nearly  circular  muscular  scar  and  the  in- 
dications of  strong  cardinal  teeth  have  caused  us  to  refer  this 
specimen,  at  least  temporarily,  to  Plicafula,  although  the  typical 
plicae  are  missing. 

Occurrence. — Upper  layer  in  bluff  at  Montgomery  on  the  Red 
River,  La. 

Holotype  and  specimen  figured. — From  Montgomery,  La. ; 
Paleontological  Research  Institution. 

Plicatula  filamentosa  ?  Conrad  Plate  6,  fig.  1 

The  Plicattda  herewith  figured  is  of  the  general  filamentosa 
stock,  though  exact  determinations  .cannot  be  made  from  such  im- 
perfect specimens.  Its  height  is  i8  mm.  It  was  obtained  west  of 
Silas  and  perhaps  one  mile  east  of  the  site  of  old  Fail  Post  Office. 

Paleontological  Research  Institution. 

Plicatula  filamentosa  Conrad  Plate  6,  fig.  la 

So  far  as  the  fragment  here  illustrated  goes,  there  would  seem 
to  be  little  doubt  as  to  the  identity  of  tins  with  the  Claiborne  form 
so  named.  Height  of  shell  fragment  i6  mm.  From  Bunker  Hill. 
Ouachita  River,  La.  Other  similar  specimens  are  from  Mont- 
gomery, La. 

Specimen  figured. — I^aleontological   Research  Institution. 

Genus  SPONDYLUS  Linnc,  17o8 
(Systema  Natiira»,   10th  cd.,   p.  690) 
Genotype. — Spondylus  (fwdtropua  Gray   («S'.  r/wd^-ropiis  Linn^),  Zool.  Soc. 

London,  Proc.  i)t.   15.  1847,  p.  201. 
Illustration. — tSpondiflus  fjwdnopus  Cliomnitz,   Conch.   Cab.   1795,   pi.  45, 
figs.  406,  467;  S.  a(rdcropu.s  Reeve,  Conch.  Icon.,  vol.  6,  1856.  Spondy- 
fuSf  pi.  3,  fig.  V.\. 

Spondylus  dumosus    (Morton)  Plate  6,  fi;;s.  2,  2a 

Plaiiutstoma    duinoifum    Morton.    IS.U,    Synop.    Organic    Remains    Creta- 
ceous Group.  U.  S.,  p.  59,  j)!.  16,  fig.  8.  text  fig.  p.  60. 
Marion  'h   dcarription. — Shell    ohovate,    slightly   ventricoae,   with    nine   or 
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Um  slightly  flevatet]  n\jm,  nnn**»l  with  I'^n-j:  r»pm»»^  ^n  i»a«*Ii  vtiIt**;  spines 
rtatt#.'ii#f«l  with  a  \oit^itii'\iui'.\  ^:n»ov»»  tw^nt-nti:  in-rrv.tU  h«?tw*>-n.  ribt*,  with 
two  or  thr«^  slijjhtly  promiii'-nt  if/ngitu-iinal  [in«^  .  .  .  L-ir]gp-"  ^{••?rimen 
**from  (leak  to  ^*a«e.  thr^^r  in*»h»^  ..."  Mr.  «*».cira.t  oN<**rv*H!  a.  stratum 
of  thw  «jKt'i«'i»,  in  r-omi'iinr  with  0*tr^a  p*it**i*i  z^-^r  I'^w  w.itr?:-  m:irk.  in  tLt' 
int«*rf-«tiiijf  bluff  nt  St.  Stephens,  on  *he  T'*nib»*«-k.r»:  an  .  :t  L*  a  «r'::ira«fte7- 
i»ti#f  -HiMffit-jj  of  tf.e  nj-wer  Crtr-taev-iiu-i  'lej.«j-*i*-'   o:   thr   -M-kAt  !*»rn   states. 

I-)aII  ( 1898.  p.  758^  notes  the  rKcurrence  of  this  species  as  fol- 
lows : 

KweiHr  of  the  J:ick3*miskn  horizitn,  Sj".  Stephens.  ♦.'Inrk**  tountr.  Cocoa 
Post'Offiee,  Clioctaw  Cogii'v.  ie.,  AIt.Uktui:  Re^l  Bluff.  Wame  r'o'intv, 
rar«ori*H  Crei-k,  near  Shahnita.  an-l  Lli i.'^kasawrLi  RiTvr.  Wavne  <.*ountv. 
Mi.««Jii.<i»iippi. 

This  wouM  >eem  to  be  a  most  characteristic  sf-ecies  of  the  Red 
Bhiff  Oli^ocene.  e.sf^erially  if  the  Spondylus  bed  at  the  base  ♦>*  St. 
Stephens  bluff  is  re.:ar'!e<I  as  of  this  horizon.  The  alleged  oc- 
currences in  the  lower  portion  of  Qaibome  bluff  seem  to  be  due  to 
mistaken  .stratigraphic  relations  of  the  various  beils  as  primarily 
interf>reted  by  Morton  and  Conra*!.  1  See  section,  p.  87,  of  Mor- 
ton's .^ymjf^sis  as  cited  above.) 

Dall's  reference  tr»  Oxroa  Post  ^>thce  would  sufi^jtrest  that  this 
sfiecies  may  occur  in  up{>er  Jacksonian  beds  The  numerous 
fra^nent^  scattered  over  the  weathered  surface  in  an  old  field 
south  of  Melvin  in  company  with  zeu^rhxlon  remains  suggest 
either  a  former  occurrence  of  Red  Blutt  beds  in  that  vicinity  or 
a  Jackvmian  aj^'e  for  this  Spondylus  Red  Bluff  relationship  here 
is  su^'^^ested  by  the  pre>enc^  of ,  Istarte  triuH^fulata  Meyer. 

Aldrich's  statement  ^^8;.  vol.  30.  u  305)  that  he  found  this 
>IK-'i^s  25  feet  Ik-Iov,  the  1'uhr.stone  at  Hatchetij^bee  is  note- 
\vr>rtliv.  ( hn  syierimf-n-  fr<im  there  as  described  anrl  fiirured  in 
these  liulletins  (1897.  vol.  2.  [>.  234,  pi.  12.  fi'.(.  11  »  seem  scarcely 
determinable  sjKrrifirally ;  hence  their  identity  with  dutfiosus  is  in 
doubt. 

After  folio winjj  the  meanderinj^  of  Little  Stave  Creek  some  dis- 
tance alKive  the  r'lailK>rne-Jackson  contact,  one  finrls  whitish  cliffs 
with  Spondylus  fni^'rnent^.  fVrten«-  and  larjre  Lepi<locyclinns.  but 
cx;ut  frirmational  ddimit;itions  liave  vet  to  lie  made. 

Sprrimens  fujured.  'W^*-  {v.m'ux'UX^  hov.  n  ri-c  ns-ociated  with 
zetij^lodon  retn;»ifi  frr^m  south  of  Melvin.  Ab  .  I*ril<'f»iU«»lnLrical 
K'csrri'irrb   Institutir>n, 
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Genu«  PECTEN  Mueller,  1776 
(Zoologia?  Danica?  Prodronius,  j>.  248) 

Geiiotypi'. — O.strea  nutxiitut  Liiinc'.  hy  Selimidt,  Vcrsucli.  (-011011.- 
JSaniml.,  1«18,  p.  67;  P.  miuimus  Cliildron   (182;{,  p.  40). 

Illustration. — Brown,  Illus.  lU'i-cut.  Coiu-li.  Gr.  Britain  and  Irolaud,  1.S42, 
pi.  25,  fig.  1;  Keeve,  Conch.  Icon.,  1852,  Pct'tcn,  pi.  9,  fig.  :\H. 

Pecten  perplanus  Morton  Plate  7,  figs.  5^1 

Pectin  perplamia  Morton,   18.S;i,  Amcr.  Jour,  Sci.,  vol.  2:J,  p.  2iK^,  pi.  5, 

fig.  5. 
Prcten  perplanujt  Morton,   18:U,   ISvnop.   Organic    Remains  Crct.   Group. 

U.  S.,  p.  58,  pi.  5,  fig.  5;   pi.  15',  fig.  8. 

This  seems  to  be  but  one  of  the  man\-  forms  assumed  by  the 
species  Hsted  by  most  modern  writers  under  the  name  of  Fcctcn 
poiilsorii.  It  is  very  abundant  on  top  of  the  black  clay  just  be- 
neath the  white  limestone  layers  in  the  lary^e  (juarry  l>elow'  the 
ccMiient  plant  at  St.  Stephens  Bluff,  Ala.  Its  horizon  is  presum- 
ably Red  Bluff  Olii^ocene.  Some  left  valves  are  flat  or  even 
slii^htly  concave  about  the  umbo;  some  right  valves  are  gibbous 
as  described  by  Morton  for  poulsoni  (see  his  pi.  19,  fisr.  2),  but 
for  the  most  part,  there  is  not  that  disj^arity  of  valves  so  charac- 
teristic in  later  forms.  Poulsoni  ranks  i>roperly  as  a  varietal 
name  under  per  planus.  Though  the  tyjx's  of  poulsoni  and  per- 
planus  now  seem  lost,  Morton's  illustrations  are  quite  sufficient 
to  indicate  what  forms  he  had  in  hand  in  describing  both  these 
si)ecies.  The  flat  valves  he  described  first  under  the  name  of 
per  planus  (very  ihii) ,  a  name  certainly  not  applicable  to  the  spe- 
cies spilhnani  that  has,  for  four  score  yenrs,  been  called  '*per- 
planus"  by  nearl\  all  writers. 

Sub}?enus  CHLAMYS  Bolten.  1798 

(Museum  Boltcnianum.  par.s  2,  ]).  161) 
Subgenotype. — Ostrea  islandica  Limit''    hy  Ilcrnnannson.  Intlicis  Generum 

Malacozoorum,  vol.   1,  1846.  p.  2;il. 
Illustration. — Reeve,  Conch.   Icon.,   185.;,   Prcten,  pi.   14,  fig.  52;   Dekay, 
Nat.  Hist.  New  York  State,  Zool..  pt.  5,  184:5,  i>l.  11,  fig.  206;  Gould, 
Kept.   Invert.   Massachusetts,   1841,   fig,  s\\;   e<l.   Ift70,   p.   198,  text  fig. 
495. 

Chlamys  spillmani  Gabb  Plate  6,  figs.  3-8 

Prrtrn   spiUmtnn   (lahb,    lS6n,    Arid,    Nat,   Sci.     Pliiladelphia,   Jour.,   vol. 

4,  p.  402,  pi.  68,  fig.  ;{. 

Ptrtf'n  spillmani  Conrad,  1865,  Amer.  .lour.  Conch.,  vid.  1,  p.  14. 
Pecten  perplanuH  Heilprin,   1881.   Acad.    Nat.   Sci.     Philadelphia,   Proc, 
p.  417. 
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Pecien   (Aequipecien)    perplantis  Dall,   1895,   Wagner    Free    Inst.    Sci., 

Trans^   Fol.  3,  p.  732. 
Chlamys  \Aequipectcn)  perplanun  Tucker- Rowland,  1938,  Mus.  roy.  Iiist. 

nat.  Belgique,  Mem.,  2  ser..  fasc.  13,  p.  29,  i»l.  6,  tig.  12. 
cfabb's  original  «lescription  is  as  follows: 

Equivalve,  orbicular;  surface  marked  by  aliout  twenty-two  radiating 
ribs,  each  with  one  or  two  very  small  ones  on  each  side,  and  with  tlie  crests 
of  all  minutely  granulous;  alations  ?  (both  ears  are  broken  in  the  speci- 
mai  before  me).     Locality^  Eocene,  Alabama.     Dr.  Spillman. 

Thoufi^h  this  description  is  imperfect,  tlie  telling  features  of  the 
species  are  apparent  from  it  and  the  figure.  The  species  seems 
to  be  a  fairly  well-defined  form  of  tlie  nupcra  stock.  In  some 
cases,  the  distinctions  are  slight  as  will  be  seen  by  examining  the 
illustrations  herewith  given.  But  in  the  Shubuta-Grove  Hill 
region,  the  remarkable  costal  ornamentation' makes  this  a  highly 
valuable  guide  species.  It  is  an  upper  Jacksonian  form,  found 
often  with  zeuglodon  remains,  while  nupcra  characterizes  the 
Garland  Creek — Moodvs  Branxrh  formations  from  Garland 
Creek  to  Montgomery,  La. 

It  would  seem  that  Heilprin  (see  synonymy)  was  the  first  to 
confuse  spiUmani  with  perplamis  when  he  stated,  **The  original 
specimen  of  spilhnani  in  the  Academy's  collection  agrees  thor- 
oughly with  P.  perplamis  and  is  marked  as  its  equivalent  in 
Gabb's  handwriting."  Rut  did  Heilprin,  or  (labb,  have  in  hand 
the  actual  specimens  Morton  figured  and  descrrl^ed  as  "perpla- 
mis" ,*  Certainly  Morton's  figures  and  dcscription-s  show  nothing 
.n  common  with  Gabb*s  spiUmani.  Specimens  from  St.  Stephens 
in  the  Academy's  collection  labelled  perplantis  are  in  part  spiU- 
mani and  in  part  left  valves  of '' poulsoni*'  (per planus). 

Morton's  original  (lescri])tion  as  published  in  1833.  based  evi- 
dently on  the  siiecimen  given  as  figure  5,  plate  5,  reads  as  fol- 
lows (p.  293)  : 

Depressed,  with  about  twenty  simple  costa^,  transversely  ^^triated.  Di- 
amet<»r  less  than  an  inch.  Found  with  the  preceding  species  [i.  r.,  auatipr.-, 
from   the  "overlying  limestone  of  ('laiborne.  Ala.**]. 

Apparently  having  more  material  to  draw  on  in  1834,  he  slight- 
ly modified  his  description  and  adds  figure  8  on  plate  15.  The 
modified  description  reads: 

Orbicubir,  somewhat  flattened,  witli  about  tw«Mity  small,  simple  costa*, 
transversely  striated. 

Diameter  from  three-fourths  of  an  inch  to  an  inch  and  a  quarter. 
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Note  here  that  "simple  costae  transversely  striated"  agrees 
precisely  with  this  type  of  **poulsom'  of  authors  and  has  nothing 
in  common  with  the  characteristics  of  spilhnani  as  defined  by 
Ciabb.  The  specimen  labelled  *'Pecten  perplanus  Morton,  type'* 
in  the  Philadelphia  Academy's  collection  shows  clearly  the  spill- 
mani  characteristics.  It  differs  markedly  in  size  from  either  of 
Morton's  figures,  esi)ecially  the  early  type,  his  plate  5,  figure  5, 
and  the  chances  are  it  came  from  quite  a  different  locality  and 
horizon.  For  some  details  of  per  planus- poulsoni  see  Plate  7,  fig- 
ures 5-1 1  of  this  work. 

Occurrence. — In  argillo-calcareous  beds  from  Shubuta,  Miss., 
to  Oak  Grove,  Ala. 

Figured  specimens. — Figures  3-7,  three  miles  east  of  Shubuta, 
Miss  ;  ?ig.  8a,  about  one  mile  east  of  the  site  of  the  old  Fail  P.  O., 
west  of  Silas,  Ala. 

Chlamys  nupera  (Conrad)  Plate  7,  fifc^.  1-4 

Pcrten  nuperus  Connul,  1854,  Wailes,  R^iit.  A^rie.  and  Gcol.  Mississ- 
ippi, pi.  H,  fig.  11;   1855,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  p.  259. 

Pecten  (Chlamys)  nuperus  Dall,  1898,  Wagner  Free  Inst.  Sci.,  Trans., 
vol.  3,  p.  739. 

CMamys  (Chlamys)  nuperus  Rowland,  1936,  Amer. -Midland  Nat.,  vol. 
17,  p.  1000,  pi.  10,  fig.  6. 

Pccten  nuperus  Conrad,  Reprint,  1939,  Bull.  Amer.  Paleout.,  vol.  24,  p. 
345,  pi.  23,  fig.  11. 

Conrad* s  description. — Suborbicular,  ventricoHC,  with  about  twenty-three 
angular  prominent  ribs,  crossed  by  fine,  closely  arranged  wrinkle*!  lines; 
oars  finely  striated  obliquely. 

The  holotype  of  this  species  came  from  Jackson,  Miss.,  and 
is  now  in  the  collection  of  the  Academy  of  Natural  Sciences  of 
Philadelphia.  It  meaJ»ures  30x30x9  mm.  Its  ears,  for  the  most 
part,  are  gone.  The  pencil  sketch  made  of  the  surface  markings 
(enlarged)  hy  Meyer  for  Aldrich  shows  precisely  the  character- 
istics herewith  shown  on  Plate  7,  figure  3.  Nupera  and  spilhnani 
are  of  the  same  general  stock,  but  nupera  usually  has  about  21 
ribs  while  spillmani  may  have  24.  Perhaps  the  most  striking 
characteristic  of  spillmani  is  the  acute  ornamentation  of  primary 
and  secondary  ribbing  on  very  w^ell-preserved  specimens,  while 
on  nupera,  this  feature  is  much  more  subdued,  and  one  notices 
more  clearly  evenly  spaced  concentric  lines.  The  ornamentation 
of  ribbing  on  the  earlier  stages  of  growth  of  both  species  is  of  the 
same  general  character.    The  intercostal  spaces  in  both  are  more 
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or  less  V-shaped,  while  in  per  planus  (potdsoni  auct.)  they  are  flat 
bottomed. 

As  stated  under  the  preceding  species,  nupera  is  characteristic 
of  the  Moodvs  Branch  horizon. 

specimens  fi(/ured. — Figs,  i,  la,  from  Jackson,  Miss,  (from 
Dr.  Sullivan,  Millsaps  College)  ;  fig.  2,  Jackson,  Miss.,  one  mile 
south  of  water  works  railroad  cut ;  fig.  3,  Montgomery,  La. ;  fig. 
4,  same  locality  as  fi^.  2.     Paleontologi,cal  Research  Institution. 

Chlamys  beverlyi  Tucker  Plate  8,  figs.  1-5 

Pcctcn  {Chlamys)  gilbvrtlutrriai  Tucker  [Rowlan«l],  19;n,  Iniliaiia 
Aca<l.  Sci.,  Proc,  vol.  40,  p.  24.'{,  \t\.  1,  fig.   1. 

Chlamys  (Chlamys)  beverlyi  Tucker  [liowlniil]  19:14.  Auie:-.  Mi<llan<l 
Nat.,  vol.  15,  p.  614. 

Cldamys  (Chlamys)  bfverlyi  Ti'.ckc*. -Rowland,  19.i6.  Amer.  Midland  Nat., 
vol.  17,  p.  997,  pi.  8,  tigs.  7,  8. 

Tucker's  description, — Shell  ovate;  small,  rather  thin,  somewhat  gib- 
bous, ra»lial  sculpture  well  developed  over  general  surface  of  -the 
disk;  ten  to  twelve  abruptly  elevated,  broad,  Hat  ribs,  which  in  the  um- 
bonal  region  appear  to  be  beaded  and  towards  the  periphery  show  dis- 
tinctly bipartite  marking.  The  type  has  only  one  or  two  scaly,  ra<lial 
threa<ls  in  the  interspaces  wdiile  specimens  of  ap})arently  the  same  species 
from  the  .lackson  of  the  Sabine  River,  La.,  show  three  or  six,  one  of  which, 
in  some  cases,  is  much  better  dcveloj)ed  than  the  others.  The  ribs  of  one  spe- 
cimen from  tliis  locality  increase  by  <lichotomy.  Subnuirgins  narrow,  plain, 
or  ornamented  witli  very  fine,  obsolete,  radial  threads.  Beak  narrow,  quite 
point^Ml.  Ears  unequal,  sculpture<l  with  fine,  scaly  radial  threads.  Right 
anterior  byssal  ear  the  larger,  corrugated  near  the  canlinal  margin.  Car- 
dinal margin  of  the  right  valve  over  that  of  the  left  valve.  Fasciole 
well  marked.  Byssal  notch  deep,  conspicuous.  Ctenolium  consists  of 
aljout  three  or  four  <lenticlos.  Cardinal  crura  well  »ievelope<l.  Provincu- 
lum  retiiined  in  tlie  forni  of  obsolete,  fine  lines  normal  to  the  cardinal  mar- 
gin.    Height  18,  length  15.5  mm. 

This  variety  is  distinguishe<l  from  wait tn.bb rami s  by  its  fewer,  broader, 
ribs,  more  oval  outline,  stronger  development  of  sculpture,  shajH?  of  its 
ears  and  the  retention  of  the  provinculura. 

Holotypc. — Harris   collection,    Cornell    University. 

Range. — Jackson  Eocene. 

Localities. — Lisbon,  Ala.,  Saljine  River  just  below  Robinstm  's  Ferry. 
La.  [Texas.] 

These  remarks  were  modified  bv  Tucker  6Mrs.  Rowland)  in 
1936  (p.  998)  as  follows: 

Dimensions. — Holotype.  a  riglit  valve,  lieight  18,  width  15.5  nun.  Hypo- 
type,  height  18,  width  16  mm. 

Localities. — Lisbon,  Ala.  (type):  Sabine  River,  U'low  R(d)iiison 's  Kerry, 
La.      [Tucker]. 

Holotype  and  Hypotype. — Collection  H.  1.  Rowland. 

Horizon. — Jackson    ( Eocene) . 
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Later  correspondence  witli  Mrs.  Rowland  failed  to  clear  up 
the  inconsistencies  herein  involved. 

We  are  including  here  illustrations  of  a  beautiful  form  of 
Pcctcn  froni  the  Sabine  River ;  evidently  the  same  as  that  re- 
ferred  to  al>ove  as  from  "Sabine  River,  l)elow  Robinson's  Ferry, 
La./'  tliough  quite  i)n)bably  coming  from  a  station  somewhat 
higher  up  the  river.  Over  forty  years  have  elapsed  siivre  the 
collections  were  made  and  we  mistrust  some  confusion  in  labeling. 
Tliey  seem  to  represent  a  somewhat  large  form  of  the  wautub- 
/?<:a//a-stock  and  show  clear! v  the  costal  characteristics  of  this 
s[)ecies  and  varietal  forms  as  illustrated  on  plate  14,  volume  6  of 
these  Bulletins.  Mrs.  Rowland  uses,  as  types  of  her  bevcrlyi, 
specimens  collected  at  Lisbon.  Ala  .  assigning  them,  evidently  by 
mistake,  to  the  Jackson  Koicene.  So  far  as  can  be  judged  from 
her  illustrations,  they  corresixjnd  closely  to  the  Sabine  River 
forms  now  illustrated,  although  of  only  two-thirds  the  size  of  the 
latter.  l'\iture  Claibornian  studies  will  doubtless  establish  the 
true  status  of  these  interesting  forms. 

Specimens   illustrated. — Paleontological    Research    Institution. 

Chlamys  corvina,  n.  sp.  Plate  8,  fig.  6 

Characterization. — Shell  small,  thin,  very  fragile  and  ot  general 
outline  as  figured ;  ribs  about  thirty-tive  anteriorly  rather  indis- 
tinct, with  vertical  sides,  rather  wider  than  interspaces,  no  ten- 
dency to  bifurcate  nor  to  show  lateral  riblets;  anterior  ear  (in 
only  specimen  at  hand)   with  four  fadii. 

The  costation  in  this  si)e.cies  is  of  the  sim|)le  iirajgi  type  with 
nothing  in  common  with  the  elaborate  decorations  of  spillmani  or 
even  danz'illensis.  The  imperfect  nodulation  of  the  ribs  calls  to 
mind  similar    appearances  in  members  of  the  genus  Area. 

Occurrence. — Crow  Creek,  near  Forrest  Citv,  Ark. 

Holotypc  and  specimen  fifjured. — Paleontological  Research  In- 
stitution. 

Chlamys  danvillensis  Weisbord  Plate  8,  figs.  7-9 

Prcten  (Chlamys)  danvillensis  (Weisbord  MS.) 
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CMamys  (Chlamys)  danvUlcnsis  Tucker-Rowland,  19.'16,  Amer.  Midland 
Nat*.,  vol.  17,  p.  999,  pi.  6,  figs.  4,  6,  12. 

H'cLsuord  .s  MS.  description  as  vopicd  inj  Turktrlt(ndand.--i^\\e\\  thin, 
suhorUicizlar;  conipre8>'e(i,  with  steeply  sloping  unibonal  margins;  valves 
sculptuie»l  by  i^6-40  ribs  wi:ich  are  subequal,  quadrangular  and  flat-topped 
umbonally.  but  more  triangular  and  terraced  ventrally;  intercostal  sulci 
channelcti,  slightly  narrower  than  the  ribs;  on  adult  specimens  a  series  of 
concentric  lamellae  cross  tie  wiiole,  imbricating  the  ribs.  Hinge  line 
straiglit,  with  about  six  radiating  riblets  an<l  crossed  by  rather  fine  in- 
cremental lamellse. 

The  ratlier  thin  shell,  fairly  numerous  ribs  which  pass  from  a  simple 
construction  umbonally  to  a  terraced,  imbricated  structure  ventrally,  serve 
to  characterize  this  species.  It  appears  to  have  <leveloped  from  some  such 
stock  as  P.  choctavensis  Ahlrich  from  the  Sabine  Eocene  of  Alabama. 

Mrs.  Rowland  adds: 

DimeJisions. — Syntypes;  young  right  valve,  height  10.5,  width,  11  mm.; 
left   ( f )   valve,  height  15.5,  w^idth,  15  mm. 

Localities. — Danville   Landing    (type),   and   Tullos.   La.      [Weisbord.] 

Horizon, — J ackson  (Eocene ) . 

Syntypes. — Pa  leon  to  logical   Research   Institution. 

The  "syntypes"  seem  never  to  have  been  returned  to  our  col- 
lections, so  we  have  had  to  rely,  for  illustration,  on  a  decorticated 
specimen  from  Tullos,  which,  though  showing  sliape  and  general 
costation,  gives  no  idea  as  to  the  finer  surface  sculpturing. 

Chlamys  cocoana  Dall  Plate  8,  fig.  10 

Pccten    (Chlamifs)   cocoanun  Dall,  1898,   Wagner  Free   lust.  Sci.,  Trans., 

vol.  3,  p.  738,  pi.  34,  fig.  23. 
Chlamys   (Chlawys)    cocnanus  Rowland,   1936,   Amer.   Midland  Nat.,  vol. 

17,  p.  1001,  pi.  7,  figs.  7,  8. 

This  species  was  defined  by  Dall  as  follows : 

Jacksonian  EocfMic  of  Red  BluflP,  Mississippi,  and  Cocoa  Post  Office, 
Choctaw  County,  Alabama;   Burns. 

Shell  small,  thin,  flattish,  oblique,  produce*!  behin<l,  with  about  25  small, 
low  entire  ribs,  roun<led  above,  and  about  fourteen  interstitial  single  small- 
er threads,  the  tops  of  all  of  which  are  somewhat  sparsely  concentrically 
imbricated,  the  intersjiaces  showing  only  incremental  lines;  ears  quite 
unequal,  small,  the  posterior  smaller,  each  with  five  or  six  low,  har<lly 
scaly  radii;  inside  of  the  valve  obsoletely  clianneled,  the  cardinal  crura 
developed.     Alt.  23,  lat.  23,  nun. 

T;;e  shell  differs  from  P.  membranosus  by  its  entire  and  less  numerous 
ribs,  and  from  P.  ivahtuhhranuK  by  it<?  greater  obliquity,  its  entire  less 
conspicuous,   and   less   densely   imbricated   ribs. 

Mrs.  Rowland's  remarks  (1936,  p.  looi)  under  this  species 
beginning:  '*Si:)ecimens  from  Heidelberg,"  etc.,  were  evidently 
written  as  a  primal  draft  for  remarks  under  atiatipcs  (j).  1004) 
and  do  not  at  all  apply  to  cocoana ;  hence  they  should  be  deleted 
from  Tertiary  literature. 
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We  do  not  have  in  hand  any  sp>ecimen  of  this  species  from  the 
site  of  old  Cocoa  Post  Office.  Fragments  of  Pectens  from  Red 
Bluff  in  our  collections  show  relationships  with  both  perplana 
and  spillmani,  but  not  with  cocoana.  We  are  copying  herewith 
(PL  8,  fig.  id)  Dairs  fiijure  of  the  holot>pe.  It  suggests  relation- 
ship with  the  Clai'bornian  deshayesi. 

Subgenus  EBURNEOPECTEN  Conrad,  18G5 
(Aiiier.  Jour.  Couch.,  vol.  1,  p.  140,  pi.  10,  fig.  4) 

Subj^euolypo. — Pevien  {Eburnropcclcu)  scint Hiatus  Conrad,  Amcr.  Jour. 
Conch.,  vol.  1,  1865,  p.  140. 

Illustration. — Conrad,  vtd.  sup.,  pi.  10,  fig.  4;  Pecien  claibornennis  Con- 
rad, Harris,  Acad.  Nat.  fcici.  Piiilatlolpiiin,  Pioc,  ISijrj.  pi.  18,  figs.  1, 
2;  Bull.  Amer.  Palecnt.,  vol.  G,  1919,  pi.  15,  fig.  14. 

Conrad's  description  of  Eburtieopectcn,  very  brief  and  unsatis- 
factory, is  as  follows: 

Description. —  Smooth,  polished,  tliin,  of  an   ivory-like  substance. 
This  subgenus  id  common  in  Eocene  strata,  but  I  have  not  met  with  it 
in  later  formations. 

Ebumeopecten  Bcintillatus  Conrad  Plate  9,  figs.   1-9 

Pccten   {Ebumeopecten)   scintillatua  Conrad,   1865,  Amcr.  Jour.  Conch., 

vol.  1,  p.  140,  190b,  pi.  10,  fig.  4. 
Camptoncctes  svintillatu,'*  Conrad,   1866,  Smithsonian  Misc.  Coll.,  vol.  7, 

No.  200,  p.  23. 
Camptoncctes  daibornvJisis  Conrad,   1866,   Smithsonian    Misc.   Coll.,   vol. 

7,  No.  200,  p.  23. 
Pccten   claiborncnsis    Harris,    1894,    Arkansas    Geol.    Survey,    Rept.    for 

1892,  vol.  2,  p.  145. 
Pecten  (PseudamMsium)  sciiitillatua  Dall,  1898,  Wagner  Free  Inst.  Sci., 

Trans.,  vol.  3,  p.  752. 
Pecten  scifit Hiatus   Harris,    1919,    Bull.   Amer.    Paleont.,   vol.   6,   pi.    15, 

fig.  14. 
Amusium  (Pseadamussiiim)  scintUlatus  Tucker-Rowland,  1938,  Mus.  roy. 

hist.  nat.  Belgique.  Mem.,  ser.  2,  fasc.  13,  p.  66,  pi.  5,  fig.  12. 
Ebumeopecten  scintUlatus  Gardner,  1939,  Jour.  Paleont.,  vol.  13,  p.  341. 

Conrad's  original  description  of  this  species  reads : 

Ovate,  very  thin  in  substance;  umbo  ventricose,  narrow,  apex  acute; 
anteriorly  the  larger  valve  is  marked  with  minute  fine  lines,  having  a 
shagreen-like  character. 

The  smaller  valve  of  this  si)ecie8  is  unknown. 

The  general  characters  of  this  species  are  shown  on  Plate  g. 
In  strong,  oblique  light,  there  appear  obscure  traces  of  faint  radii 
on  certain  specimens  as  seen  in  figures  i  and  2.  Occasionally 
there  are  indications  of  3-5  extremely  low  radial  undulations,  as 
faintly  indicated  in  figure  2.  There  is  no  trace  of  crenulation  on 
the  margins  of  either  valve.     In  general,  the  valves  seem  more 


or  less  translucent  some  distance  from  the  margins,  but  are 
whitish  and  opaque  centrallv  and  within  the  unibonal  area.  This 
feature  is  roughlv  indicated  by  tijjure  5.  Rarely  the  wliitish 
matter  seems  to  radiate  out  from  the  umbo  to  near  the  shell  mar- 
gin. The  byssal  notch  is  well  <lertned,  giving  this  part  of  the 
shell  a  Chlamys,  rather  than  an  .i must  11  in.  aspect.  Clenolium  with 
usually  3  to  5  teeth,  though,  when  auricle  is  broken  away,  sucli 
teeth  form  a  serrate  series  approaching  the  beak.  The  chondru- 
phore  is  wide,  with  margins  ab(»ve  rather  protru<hng.  The  resii- 
tum  occupied  only  the  central  portion  of  the  pit  as  shown  in  lig- 
ure  6.  There  is  but  one  pair  of  cardinal  crune  or  cardinal  ridges 
extending  out  from  the  l)eak  parallel  to,  and  just  below,  the  liga- 
mental  groove.  Usually' only  on  the  upjier  Hank  of  the  proximal 
ends  of  these  crura;  does  provincular  cross-etching  a]i]jear.  The 
hinge  line  of  the  right  valve  is  slightly  angulated,  depressed,  al  die 
umbo,  whereas  in  the  left  valve,  it  is  very  nearly  rectilinear.  The 
hinge  margins  of  both  valves  are  slightly  infolded  :  angle  of  jhjs- 
terior  auricle  obtuse. 

In  this  species  there  seems  not  to  lie  that  discrepancy  in  or- 
namentation of  the  two  valves  so  fretpiently  noted  in  somewhat 
similar  forms.  In  "I'cclen  psnuiamiissiiim"  of  Sowerby  aud 
Reeve  and  Cyclopeclcii  pusltiJosux  X'errill,  this  trait  is  well  illus- 
trated. Lmworn  surfaces  generally  show  very  hne  camplonecies 
markings. 

So  far  as  camptonectes  markings  are  concerned.  sciiUilhiliis 
somewhat  resembles  <ireeiilanclicus  Sowerby  (1H47.  p.  57,  pi.  13, 
tig.  40)  ;  Sars  (1878,  p.  23,  |)1.  2.  figs.  4a-c),  but  the  latter  is  ukhc 
circular  in  outline,  with  greater  length  rif  binge  line.  Xeithei'  of 
these  seems  closely  related  to  Camptonectes  pro|>er  with  Irits  as 
its  genotyi^e. 

Woodring  (1925,  p.  72,  pi.  8,  figs.  13-16)  has  referred  Dail's 
Pecten  (Pseudamiisium)  yiippyi  to  Chlamys.  subgenus  I'aUt- 
olum'f,  but  the  latter  name,  if  applicable  here,  dates  only  Jnmi 
1884.  Conrad's  Ehtirneopcctcit  dates,  as  we  have  seen,  from 
1865,  though  later  in  the  same  \ear  he  regarded  it  as  syiiom- 
mous  with  Camptonectes  Agassiz.  A  year  later,  scinlillaliis  is 
referred  (1866,  p.  23)  to  Camptonectes  along  with  his  -\is.  sjje- 

Its  claiborttcnsis. 


35  Jackson  Eocene  Molli'sca:  Hauuis  and  Palmek  35 


Regarding  Agassiz's  ms.  name  Camptoncctcs,  Meek  (1864,  p. 
39)  says : 

The  iiaiiK*  ('aviptouf clrs  has  been  a<io|)te<l  l)y  Prolessor  A^assiz  for  a 
group  of  Jurassic  ami  (.'retaceous  species,  several  of  wiiieh  liave  been  eou- 
foundeil  under  the  name  of  Prrim  lens.  Thes*^  siiells  are  sul)equivalve, 
compressed,  lenticuhir,  and  close«l  all  around.  They  have  generally  small 
compressed  ears,  and  a  short  edentulous  hinge;  byssal  sinus  under  the 
anterior  ear  of  the  rigid  valve  deej>,  well  defined.  Surface  ornamented 
with  fine,  very  regular,  closely  ari-anged,  often  subpunctate,  ra<iiating  or 
siibdivaricate  stria*,   wliich   curve  gracefully  ouiward   on  each  side. 

The  intimate  relationshij)  of  the  Jurassic  F.  lois^ — often  thick 
and  sometimes  three  inclies  in  diameter,  with  its  well-marked, 
ex-curving  stria?  separated  by  punctate  hues — to  the  thin,  mi- 
croscopically striate  scintillatus  may  well  I)e  doubted.  The 
feasibility  of  referring  scifitillatiis  to  Pseud aniussium  Morch 
( i^53»  Pt-  ^f  P-  59  • — ^^  Klein)  dei)ends  largely  whether  we  as- 
sume, as  does  Stewart  (1930,  p.  122),  that  P.  septemradiatus 
Miiller  (1776,  p.  248=^.  danictts  Chemnitz.  1795,  pi.  207,  fig. 
2043)  Js  the  genotyi>e  of  Pscudamussimny  or  whetiier  like  Verrill 
(1897,  p.  60),  Dall  (1898,  p.  751)  and  others,  we  regard  "Ostrea' 
hybrida  Gmelin  (  =  P.  exoticus  Oiemnitz)  as  the  type  species. 
Both  are  well  show^n On  Plate  207  of  Chemnitz  already  referred 
to.  It  is  evident  that  scintillatus  does  not  belong  to  the  septem- 
radiatus section,  practically  the  subgenus  Peplum  of  Bucquoy, 
Dautzenberg,  and  DoUfus  (1889,  p.  67).  It  is  nearer  the  hy- 
hridus-CA'oticus  section,  but  differs  in  being  more  equivalve,  with 
more  pointed  umbones,  larger  auricles — especially  the  right  an- 
terior— and  lack  of  discrei)ancy  in  surface  markings  of  right  and 
left  valves.  Its  camptonectes  markings  are  very  fine,  microscop- 
ic and  more  or  less  irregular. 

Verrill  (1897,  p.  70,  fig.  i)  has  given  the  name  Cyclopecten  to 
forms  typified  by  C.  pustulous,  a  deep-sea  form  with  small  dis- 
crepant valves,  and  the  name  Placopecten  (ibid.  p.  69)  to  the 
large  cUntonius  stock. 

Ebunieopecten  is,  according  to  Stewait  (1930,  p.  122),  *'ap- 
parently  the  first  valid  name  for  smooth  Pectens  which  lack  the 
long  internal  rays." 

1     For  a  good  illustration,  see  Queustedt  (1885,  pi.  59,  fig.  25x). 


Occurrence. — Small,  smooth  pectinqid  forms  may  be  expected 
to  occur  in  almost  any  of  the  later  Eocene  deposits  of  the  Hmbay- 
ment  Kegion,  but  the  particular  type  here  uniler  discussion 
seems  to  be  prevail  in-jly  from  Jackson  horizons.  As  noted  in  the 
synonymy  it  occurs  in  Arkansas  (Oeveland  Co.)  and  is  particu- 
larly common  in  Mississippi  about  Jackson  and  Garland  Creek, 
near  Shubuta.  It  is  also  found  farther  east  at  the  roadside  about 
one  mile  east — southeast  of  the  site  of  old  Tail  Post  Office,  and  in 
a  bed  just  above  the  "Scutella"  layer  at  Gopher  Hill  above  St. 
Stephens,  Ala.  Plate  9,  figures  5  and  Q  show  differences  in 
auricles  and  outlines  between  typical  sc'tHtillaUis  and  representa- 
tives from  lower  horizons. 
//o/(i/y/if.— Probably  lost. 

Specimens  figured. —Vi^f.  i.  2,  3,  6.  7.  S  from  Garland  Creek ; 
ligs.  4  and  5  from  Moodys  Kranch,  Miss,  i'aleontolojjical  Re- 
search Institution. 

Genus   PTERIA   Scopoli,   1777 

Introilui-tio  ml   Ilistoriani   NaturnU-ni,   p.  397) 

Ui>ii(>ty|if — ili/tUuji   liii-umlo   Liiiiii-,   SyHleiii.i   Niitunt.    lOth   cil.    1T!>8,   p. 

Tulj;   l)j-  luoiiot.vpy,  Scopoii,  1777. 
lUuatratiun. — Biicipiiiy,     DaQtzcliiHT^,     mid      Diillfu.H.     l,(-s     Mollugqups 
Marina  •!<.'  IIouHsilluii.  18»li,  pi.  '22,  S^b.  1-4. 

This  type  of  shell  has  been  long  and  well  known  under  the 
name  Avicula  (Brug.  1792,  Knc.  Met.;  Lamarck,  1790,  p.  8j). 
This  was  originally  Klein's  designation,  but  it  apparentl\-  was  not 
used  in  accordance  with  the  rules  of  binomial  nomenclature  until 
1792,  i.  e.,  fifteen  years  after  Scoiwli's  name  was  introduced. 
(See  Meek,  187O,  pp.  28-31.) 

Owing  to  a  general  lack  of  internal,  or  esi>ecially  hinge,  char- 
■icters  in  very  similar- appearing  Paleozoic  fonns,  the  propriety 
of  referring  such  representatives  to  .Ificttla  or  Plena  seems 
doubtful.  There  appears  to  l)e  a  remarkable  blending  of  avicu- 
loid  and  pectinoid  characteristics  in  our  upper  Devonian  forma- 
tions as  well  shown  in  Hall's  Kejiorts  on  the  iialcontology  .if  New- 
York.  This  tendency  set-ins  less  well  marked  in  the  Mesozoic 
and  still  less  io  in  Ceno/nic  ;md  Recent  rf]trescntative.s. 

Of  the  three  living  .-iections  of  I'ti-rh.  i  ,:.  ( 1 1  the  winged,  (j) 
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the  pearl  oyster,  and  (3)  the  thin,  small,  wingless  long  forms, 
only  the  first  occurs  in  our  southern  Tertiaries ;  the  others  ap- 
pear to  be  more  recent  developments  <jf  tropical  seas. 

'i  lie  Jackson  form  dcnihtless  sterns  directlv  from  the  Claibor- 
nian  liniula  ux  Conravi  (Clailxjrne  sand  horizon),  but  we  have 
t>l)tained  quite  similar  forms  from  the  older  mid-l\ocene  beds  of 
I'cxas,  and  lint/iiijornns  l\vans  and  Shumard  from  the  Pierre  and 
I'ox  Hill  beds  of  the  L  pper  Missouri  Cretaceous  as  figured  by 
Alcek  (i^/(),  p.  ;^2,  pi.  ih,  n<;s.  1,  a,  b,  c,  d)  bears  a  striking  re- 
semblance to  our  ]v)cene  si>ecimens.  The  Claiborne  sand  limiila 
i^enerall}  shows  a  thickened,  heavy  hinge  margin-,  in  fact,  so 
much  so  that  De  (iregorio  ( liScp,  j).  184)  gave  a  si)ecial  name 
I  cauiincrassa)  to  specimens  showing  this  development.  The 
dentition  of  our  Kocene  specicb  is  weak,  consisting  of  a  some- 
v/)iat  raised  anterior  margin  di  the  ligamental  pit,  occasional!} 
api>earing  Inlid  ami  iianging  slightly  beh^w  the  cardinal  margin. 
'\'hf^  disposition  of  the  main  ligamental  mass  in  its  obliiiue,  shal- 
i:  Vv  channel  (with  also,  doubtless,  a  thin,  marginal  .section)  ap- 
pears  ver\  similar  to  modern  develoimients  as  seen,  for  exami^le. 
in  '\lc'icula  lotoriiinr  Keeve  (C'unch.  Icon.,  1857,  Avicula,  pi.  3. 
^^-  3^  '\\\t  t(jrsion  ])rougiit  about  by  the  opening  and  closing 
of  the  valves  along  the  hinge  line  tends  to  break  up  the  ligament- 
al mass  into  more  or  less  equal  sections — as  may  be  seen  in 
specimens  of  Pterin  or  in  Reeve's  figure  ju.st  cited- -and  doubt- 
less led  in  the  pa.st  to  /Vr;/(7-hke  "dentition."  This  tcndenc}  is 
displayed  conspicuously  by  repre^^entatives  styled  Ai'iculopcnia 
(section  of  Avicida)  by  Cossmann  (1887,  p.  164;  t}[>e,  Perna 
avicidina  Deshayes).  (See  Deshayes,  1864,  pi.  'jj.)  So  far  no 
such  develojmient  has  been  recorded  from  American  Teiliary 
deposits.  In  general  form  there  is  a  marked  resemblance  betv.een 
tlie  American  Jackson  variety  and  the  one  described  by  \Mncent 
i  1893,  \).  2  and  text  ^\g.  p.  2)  as  Aiviciihi  pro.vima  from  the  mid- 
.:le  I-^ocene  (  Hruxellien). 

I*t(ria  l.mula.  vm-.  vanwinklea?,  n.  var.  Plate  10.  fi^s.  1-4 

Characterization, — Fragments  of  a  form  of  Ptcria  intermediate 
in  general  obliquity  of  form  between  Claiborne    liiuula    and    the 

'^     A   very  similar  «leveio))iiKiil    may    Oe   seen    in   tiie   variety   of  Avicula 
hvrunda  figured  by  Schaffer  (I9lu,  pi.' 23,  tigs.  1,  2,  3;. 


\'ick^burjj  anifntca  are  mit  unconmKm  in  the  Moodys  Branch 
marl  of  Jackr/yn.  Miss.  We  have  found  no  Jiick  valvts  like  those 
'ftcurring  at  Oaiii'jme  iihe-«  Bulletin-,  vol.  *>.  pL  16.  figs.  3-7 1 
'howinj;  extreme  thickening  of  the  hinge  plaiform  ithe  car- 
dincrassa  'rt  l>e  ("irej^orio  i.  In  the  lacki-m  sj-ecimens.  the  line 
'«f  'lemarcaiion  tieiween  the  car  an^i  main  i'lelJ  :-  generally  well 
-'(own.  an'i  beak  tiifs  are  well  deiinefl.  Neither  our  specimens 
from  Claibi/me  nor  from  JacksoD  ^bc>w  hinge  "teeih"  so  well 
Vveloijefl  a>  in'licated  bi.  Lea  for  chihi-riu'tsis  The  curvature 
in  the  lines  m'  jfrowih  <m  ihe  winp  in  Jackson  specimen?  cor- 
resjH/mt-  more  nearly  to  thai  shown  on  limuia  rather  than  on 
■jrftenlea  \'aricty  vamiL-inkles  is  nearest  akin,  in  f-eneral  make- 
up, 10  that  we  ilesignaied  "Az-iotin.  sp."  from  the  Sabine  stage  at 
W-oAs  Blufli.  .Ma.  (these  Bulletins,  vol.  z.  1S07,  p.  J38,  pi.  13. 
H^-  7.  7a->- 

Occurrence. — JackM^n  bed?  <in  the  Sabine  River,  but  especially 
Aloodys  Branch,  |ack>on,  Miss..  an<l  Mtmtgomery,  La.  .\lso  on 
the  f  >uachita  River  at  ( iibson  Laniting. 

H  uhlype. —Vrtmi  MofWys  Branch  (H-  10.  hS-  >  '■ 

Specimens  fif/iircd. — Fig.  2.  Trlbson  Lamiing:  tigs.  3.  4.  Mont- 
;;omery.  La. 

t'ale<fntological  Research  Institution. 

Genus    PIVVW    Linne.    1T5S 

(Svsti'iiii.  Naluru-.  mth  e.!..  j..  '•'7: 
(;>-tj'itv|#.~/'r<'»n    rrfrfif    Liiiii<^.    I>v    rhiMrpii.   (juiirt.   Juur.   Sri.    Lit.   aii<l 

AtU.  vol.  1."..  IS:;.;.  )..  :u.  i-l.  S.  fig.  mi. 

Jllu«trati..ii.— l(.'.-v...  <\,„.li.   I.-1.11.  lvi»,  Finn,,.  ].|.  In.  fi^.   IJt. 

The  long,  pointed,  curved  Pinnas  with  medial  angulation, 
hence  qua'lrangular  cross  section,  seem  to  form  the  prevailing 
tyi>e  of  this  Kenu>  from  later  f'aleozoic  throughout  the  Mesozoic 
era.  ."^ince  Tertiary  specimen-  are  usually  f ragnientan, ,  we  can- 
not feel  -ure  of  the  [Topriety  of  referring  any  of  our  material  to 
t'li-^  genus.  J.  s.  Dall  ( iSriK.  I'-  f>''0,  |il.  2<(.  lig.  7^,  however,  seems 
lo  have  found  a  representative  of  this  tvpe  in  his  Pinna  quadrata 
from  the  fJcala  limestone  fif  Florida.  .\  few  others  have  been 
recorded  fr<rtn  later  .American  Tertiaries.  Such  si)ecimens  as  we 
have,  apix-ar  10  fall  in  with  subgenus  Atrina  as  indicated  lielow, 

Subgenus  ATRINA  Gray,  1S42 
Kuifgtfiiutfjie.     I'iiitia  nigra  (.'liciiniitz:  imh-  Gr:<y.  Zoiil.  80c,  Lonilun,  Proe. 
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pt.  15,  1847,  p.  199;  also  Iredalo,  Malacol.  Soc.  Lon«ion,  Proc,  vol.  10, 
19ia,  p.  303. 
Illustration. — ('iKMiinitz,  C'oiuh.  Cab.,  vol.  S.   nsn,  ]»!.  ss,  fig.  774. 

In  Iredale's  quotation  from  (iray,  we  read: — "The  Pimia  have 
nn  eloni^ated  shell  with  a  longituchnal  crack  tilled  witli  a  cartilaj^e 
in  the  middle  of  each  valve,  and  Atrina  are  shorter  shells  without 
Mich  a  crack." 

Vov  the  historic  development  of  /'/;/;/a-like  forms,  see  Stoliczka 
(1871,  vol.  3,  p.  381  ct  seq.). 

I'Ya^ments  of  I'innas  l)elon«^in^  to  this  subgenus  are  often 
met  with  in  our  iCocene  marine  deiHjsits,  hut  rarely  do  they  show 
details  for  sj^eciiic  characterization.  In  volume  6  of  these  Bulle- 
tins (p.  30,  pis.  16,  17)  we  have  ventured  to  name  two  lower 
Claihornian  tyi)es,  while  Dall  has  i^iven  the  name  Atrina  jack- 
soniana  to  a  lacksonian  form  c(jmmon  in  the  Kmbavment  area. 

Pinna  (Atrina)  jacksciniana  Dall  IMute  10,  fi^s.  5,  6 

Atiina    i(iclst>ni4imt    Dall,    1.S9N,    Wagner    Vrvv    Inst.    Sci.,   Trans.,    vol.   3, 
p.  (562. 

Dall  gives  as  a  representative  of  this  form,  "Lesueur,  Walnut 
Hill  Fossils,  pi.  5,  lig.  5,  1829."  He  detines  jacksoniana  as  fol- 
lows : 

In  tlio  .lacksonian  Koccnc  of  (iicrn's  nuirl  bod.  at  Jackson,  Mississijjpi, 
ami  (larlantl's  Citvk,  near  ISIiubnta,  CMarke  County,  Mississi]>pi,  l^urns;  :nnl 
at  ('rcoh'  Bliifl',  lli.'int  l':»risii,  Louisiana,  Vauj^lian  an<l  ,lolin^on. 

iSlu'll  thin,  fragile,  rajji'llv  \vi<lcnin^,  soin«'wiiaT  i-onipn'.ssi'.l  alon^  the 
ventral  l)or«li'r;  sculpture  of  near  the  heaks  luunerous.  feeble,  more  or  less 
wavy,  longituilinal  elevated  lines  which  become  less  tlistinct  ventrally,  and 
are  obsolete  over  the  jrieater  j^ortion  of  the  shell,  which  ai)])ears  from  the 
numerous  fragments  to  have  Im-(mi  nearly  smooth  jiostcriorly  or  with  a  few 
feeble  conciMitric  wavile-s,  most  jnominent  ventrally.  A  fraj^ment  (includ- 
ing the  beaks),  torty-five  millimeters  h)ng,  has  a  dorso-ventral  maximum 
diameter  of  thirtv-four,  ami  :i  transverse  diameter  of  nbout  twenty  milli- 
nn^terH.     The  valves  are  evenly  arclied,  and  become  more  convex  behin«l. 

The  material  is  abundant  but  very  frajj^mentary.  yet  sufficient  to  estal)- 
lish  the  identity  of  the  spcci<\s  at  th«*se  U)calitieri  and  its  distinctness  from 
I  i«e  others  mentioned. 

If  markings  are  shown  at  all  on  the  representatives  of  this 
>ix*cies  they  consist  mainly  of  low,  concentri,c  undulations  on  the 
Kjwer  margin  of  the  shell.  However,  some  specimens,  generally 
small,  show  from  six  to  a  dozen  not  prominent  radii  from  lig- 
amental  margin  to  center  of  the  shell.  These  are  finer  than  simi- 
lar radii  in  yrariaa  of  the  St.  Maurice,  and  the  shell  seems  not  to 


attain  the  turgidity  of  that  specie?.  Thf  species,  howexer.  must  be 
rejiarded  as  closely  related. 

Occurrence. — Besides  the  localities  listed  above  by  Dall,  at- 
tention ma>  he  called  to  the  Bayou  Toro  region  in  westem  Louis- 
iana, where  at  Wonlej's  Bluff  i  SE.  side  of  small  creek  behind  the 
\\ooIe\-  homesite.  about  loo  yards  from  ihe  liighway.  NW.  ^ 
sec.  XR.  Vj  sec.  4,  Tp.  3  X,.  R.  1 J  \V.  Sahine  Parishl  these  shelU 
occur  in  great  abundance,  though  rather  fragnientan'. 

Type. — See  Dall's  statement  above. 

Specimens  piiurcii. —  From  \\'iKiIe>'s  Bluff. 

raleoiiiological  Research  Institution. 

Cenus  MVTILl'.S   iLinni-.   ITSfii   Bollvn-Rudinr.  l'>v> 
\,»\»Xt'm!t  Nntiini-,   lOtli  ixl..  )i.   7i>4:   Miisieiiiii   R»lt<>nLt)iiim.  1..   MT) 
tipilotvtx'.      Uufi/,rx  .ilniM  (iinv,  7.tw\.  Snr.  Um.lim.  I'ror..  )■!.  l'>.  1M7.  p. 

llUisli'iiti.m.     Itjill.  r.  ss.   N:it.   Mm..   Itull„   N.'.    ::.   l^-*!*.  f'-  ~1-  "K-  2. 
Tv|>i<-:il.  Itu<'i|ii<'.v.  ''  •>'..  l..'s  M^•lhl^<|ll.'^  »nfiu»  .In  K.>a>>illuu.  I>lat«s. 
vol.  ::.   isim.   |.l.'  id.   ftj.'s,   1  4:   mIsi>  .l.'ffr.-v*,   Hritish  «".>ne)iiili<itT.  t«I. 
:..  l>fi!..  ,.1.  L'T.  %.  I. 
Siieiiiiicns  iif  iho  f^-m-ral  fonn  01  this  i^^nus  ticcur  from  De- 
vonian limes  on.     lUii  the  hinse  characters  of  early  lonns  seem 
to  inthcjilf  rcl;ilii>iislii|i  with  .1/yo/iitii  rather  than  with  MytUus. 
ihe  Mcso/oic  iorm>  Uvonie  nuTc  noiiual  m>iil'>ids:  esiiccially 
i*  this  the  ca>e  with  the  Li-etaceous  si^Ci'iniens  ii\tm  India.  Europe, 
and  Anierii-;!,      In    renian    ;uid  Kwem  liejiosits,  Mytihts  seems 
niher  imim^itely  ass>>oi;iietl  with  I'.ifiJ  wherever  reefs  of  the 
latter  arc  founii.     Sti-anj;e  \o  sli\,  we  h;i\e  found  no  MyiUuSf  s.  s,. 
;:i  tae  Emtxnment  l"oi'ene  ami  oiiK  one  sjuvies  of  ;he  subgenus 
.'/ .TIC ,'»i:yii  as  i;iven  Mow. 

\-«T«.;i>  il!u*tt  ili.'u.  U*'-..  ■i:..i:t.^  IViM,  MaU.  A'.i'.fT.  I'.ilMrat., 
Xviiln     Hi»r»uM> ■ '  hanaiuidr*  •.'.ii:  Y"ii,:t   :i\  figs.  T-9 
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near  the  posterior  margin;  imprcased  lines  departing  from  the  umbones 
ami  bifurcating  at  each  growth  line,  tlio  crenulntions  thus  caused  furnish- 
ing a  characteristic  sculpturing;  hinge  margin  nearly  straight,  or  hut 
slightly  curved,  little  more  than  one  half  the  total  longtli  of  the  shell; 
ventral  Ijorder  flattened  and  sulcate,  indicating  bysaiforni  attachment  in 
life;  ]>osterior  margin  much  curve»l,  resembling  closely  its  mo<lern  congener. 
Position  and  location. — Claiborne  lieds,  Kocene  Tertiary;  Little  Crow 
Creek,  St.  Francis  County,  Arkansjis. 

Call's  reference  of  this  species  to  Claiborne  Eocene  was  due 
to  misinterpretation  of  associated  species.  Typical  Basilosaurtis 
cetoidcs  remains  and  other  characteristic  horizon  markers  place 
the  Little  Crow  Creek  beds  in  the  Jackson  Kocene. 

This  si)ecies  is  rei)resented  by  many  fragments  and  some  fairly 
])erfect  specimens  in  place,  but  the  nature  of  the  soft  shelly  matrix 
is  such  that  it  is  exceedingly  difficult  to  secure  and  preserve  even 
fragments  of  an\  considerable  size.  Our  specimens  do  not  in- 
'licate  the  extreme  narrowness  of  the  anterior  moietv  of  the  shell 
shown  by  Call's  restoration.  That  this  divaricately  sculptured 
form  l^elongs  to  some  section  of  Mytilus  near  Hormomya  there 
can  l)e  no  doubt.  The  unusual  dental  (levelo|)ment  herewith  il- 
lustrated may,  |)erhaps,  l>e  pathologic,  but  if  not,  it  would  seem 
to  flemand  a  new  sectional  division  in  the  genus  Mytilus. 

Occurrence. — As  Mytilus  haniatus  is  found  among  ouster  shells 
along  the  Atlantic  Coast  today,  so  this  form  is  found  among  the 
]u>cene  oysters  of  Crow  Creek,  Arkansas.  Of  a  surprisingly 
similar  form,  Mytilus  dutcmplci  Deshayes,  from  near  I^pernay, 
France,  Deshayes  (1864.  p.  30,  pi.  71,  fig.  22)  says: 

One  frequently  linds  this  beautiful  junl  interesting  species  in  the  lignites 
Hbout  Kpernay;  but.  crushed  in  the  clayey  layers,  it  is  difficult  to  find  in- 
«lividuals  sufficiently  well  jircserved  for  determining  its  characteristics. 

Here,  too,  Crow  Creek  fragments  are  abundant  as  well  as 
what  appears  to  be  nearly  entire  specimens,  but  they  are  too 
tender  and  too  much  fractured  to  l)e  removed  and  shipped.  Call 
evidently  drew  his  original  sketch  of  the  species  from  a  some- 
what distorted  specimen  (or  specimens). 

Type. — Unknown. 

Specimens  figured. — Below  the  highway  bridge,  two  miles  east 

of  Forrest  City,  Ark. 

Paleontological  Research  Institution, 
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Genus  VOLSELLA  Scopoli,  1777 
(Introduetio  ad   Historiam  Naturaleni,  p.  397) 

(ienotypo. — MyiiJun  modiolu.'i  Liiiiie,  Systcina  Natiirte.  1758,  lOth    ed.,  p. 

706,  designated  by  CJray,  Zool.  Soc.  London,  Proc,  pt.  15,  1847,  p.  198. 
Ilhistiation. — Jeffreys,    liritisli    (Jomdiologv,   vol.   5,    iSiJi),    pi.   27,   fig.   2, 

Dall,  U.  S.  Nat.   Mns.,   Bull.,  No.  ;i7,   1889,  pi.  54,  fig.  4. 

In  accordance  with  the  usage  of  (jray,  Meek,  and  Stewart,  we 
are  employing  the  name  I'olsclla  in  place  of  the  more  usual  term 
Modiolus  of  Lamarck.  Although  the  name  I  'olsclla  primarily 
included  species  subsequently  referred  to  Modiolus  and  Mytilus, 
after  the  latter  were  removed  there  still  remained  the  forms  re- 
ferred to  Modiolus  Lamarck,  1799.  For  such,  V olsclla  has  a 
priority  of  22  years.  Regarding  this  matter,  Meek  (1876,  p.  71) 
aptly  quotes  the  rule  laid  down  by  the  ** British  and  American 
Associations". 

A  generic  name,  when  once  e«tal)lished,  sliould  never  be  canceletl  in  any 
subsecjuent  subdivision  of  the  gioup,  but  retained  in  a  restricted  sense  for 
one  of  the  constituent  jiortions. 

Very  primitive  ])elecy[)od  sjK'cies  in  the  early  l^ale(;zoic  seas 
if  moving  forvVard  by  the  action  of  their  hatchet-shaped  foot  or  if 
anchored  in  a  current  by  means  of  their  byssiis  would  naturally 
become  pointed  and  expanded  j)()steriorly.  Many  subdivisional 
names  have  been  given  to  early  i)elecyp()ds  l)ased  on  the  word 
modiolus — little  measure  or  drinking  .cuj).  IWt  their  relationship 
to  later  modioloid  forms  seems  rather  obscure.  However,  there 
is  little  room  for  doubting  the  direct  relationship,  for  exam[)le,  of 
a  number  of  Muschelkalk  ('i'rias)  species  to  modern  represen-» 
tatives. 

What  we  notice  j)articiilarly  in  our  studies  of  older  Tertiary 
s[)eries  is  the  [)re[)on(lerance  of  j>licate  forms,  belonging  mainly, 
doubtless,  to  Brachidoutcs  Swainson.  Conrad  early  described  a 
Modiola  crctacca  from  the  white  limestone  of  Clarke  County,  Ala., 
which  is  herewith  illustrated — a  cast  of  a  large  right  valve  show- 
ing little  sui-face  sculpture.  A  smaller  specimen  (borrowed 
from  the  V.  S.  National  Museum)  which  was  regarded  by  l>all 
as  M .  crctacca  Conrad  shows;  however,  no  indication  of  external 
radii  ( Fl.  10,  tig.  11).  It  aj)pears  rather  gibbose ;  length  25, 
height  18,  thickness  7  mm  Its  [K)sterior  jK)rtion  is  broken  away, 
and  this  rather  extended  area  represented  by  Conrad's  figure  of 
tlic  species  is  left  in  doubt. 
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VoUella  CArcopema)  filosa  (Conrad)  Plate  10,  fig.  13 

Arcoperna  filosa  Conrad,  18(55.  Anicr.  .lour.  Conch.,  vol.  1,  p.  140,  pi.  10, 

H'  14. 
Modiolus  fdihsus  Dall,  189K,  Waj^ner  F^rir  Inst.  Sci.,  Trans.,  vol.  ;i,  p.  792. 

Conrad  describes  his  gtnus^.lrcopcrna  as  follows: 

Oval  or  obh>ng,  inlljite<l;  bt'aks  terminal;  hinjyi*  (Mlontulous;  ligament  in- 
ternal; muscular  impressions  marginal. 

The  Species  A.  filosa  is  thus  described: 

JSuboval,  inflated,  thin,  pearly;  ra(liat(»«l  with  minute,  closely-arranged 
lines;  disk  somewhat  flattened  behind  tlie  umbonal  slojje:  posterior  margin 
subtruncate<l  above,  extremity  rounded;  basal  margin  rounded  posteriorly; 
l»eak  terminal. 

This  genus  appears  to  mc  quite  distinct  from  Modutia,  and  is  charaeter- 
istic  of  the  K«)cene  ju  riod.  M.  rddiolata  Dcsh.  is  congeneric,  an«l  the  pe- 
cularities  of  the  species  described  by  Deshayes  are,  I  think,  cf  generic  value. 

Dall  (o/).  cit.)  remarks  re^ardin^  ./rcrj/^fTWcr: 

Shell  oval,  gmeral  imm  like  Hottdn,  \:\\X  t!:e  surface  finely  striate<l  or 
reticulated  and  the  margin,  excej»t  over  the  ligaments  crenulated.  Type 
J/.     {A.)  filosuH  Conr..  Jacksonian  and  I^arisian  Kocene. 

This  section  resembles  Modioltirid^  except  in  the  absence  of  the  medial 
uiistriated  impressed  ari-a,  and  tl  e  more  oval  outline  of  many  of  the  spe- 
cies.    Tlie  umbonts  are  swollen  and  con8])icuou9. 

The  holotype  of  this  spexries  in  the  collection  of  the  Academy 

of  Natural  Science,  Philadelphia,  is,  according  to  Meyer's  care- 
ful f)encil  drawing,  in  a  very  bad  state  of  preservation. 

We  have  not  observed  this  species,  so  far,  in  our  Jacksonian 
collections. 

It  may  be  compared  with  LifJiopliai/a  carolinensis  (Conrad) 
Stephenson,  from  the  Upper  Cretaceous  of  Nortli  Carolina 
( North  Carolina  (jeol.  and  h2con.  Survey,  vol.  5,  1923,  p.  243, 
pi.  62,  figs.  4-9). 

Volsella  ?  tenuis  Meyer  Plate  10,  fig.  12 

Modiola  tf'nuis  Mever,  1SS7,  iSon«l.  Abd.  Her.  ISenckonb<'rg.  Xaturf. 
(iesell.,  p.  10,  pi.  2,  fig.  7. 

Mvifir's  dt'scriptioH  {trav,slat( (h .-—houiyh-h  oval,  gibbous,  fairly  regularly 
arched,  tiiin.  shining  mothri-of-jiearl.  lieak  small,  located  anteriorly,  di- 
rected forward,  Iling<'  t<.(«tMess,  witli  a  swcdling  InMieatii  the  beak.  Sur- 
faci'  witli  concentric  striafion. 

I  have  fduiiij  only  t)ie  damaged  sju'cinuMi  figured. 

Type. — From  Jackson,  Miss. 

Dall  (1898,  p.  H03)  regarded  this  as  synonymous  with  Crenel- 
la  lafifroNs  Conra<l,  considering  it  as  botli  Claibornian  and  Jack- 
sonian in  age. 
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Volsella  ( Brachidontes  ?)  cretac<»a  f  Conrad)  Plato  10,  fips.  10,  11 

ModJola  crtftirrn  Coiif.j!.  l^.;^>,  (l.-ol.  So<-.  IV'iinsvlvania,  Trans.,  vol.  I, 
p.  :i40,  j.l.  1.1,  fijr.  2. 

Pf-rnn  crdacta  Couraii,  iHtj."),  .Viii-r.  .Jour.  Condi.,  vol.  1,  p.  lU. 

Mffdiola  rr*tarfn  AI'Mch,  l.S>>f),  Al:il*anif>  Ocol.  Surv<'v,  Bull..  No.  1,  p.  43. 

Modinlu.s  m  tart  /.v  Dull.  1S9^.  Wmjjiki  Fich'  Inst.  Sei.,  Trans.,  vol.  3, 
p.  7<»2. 

ddnrad's  df  .Hci  i[jt ion.-S\\e]\  int1at<Ml,  ii:.rro\vtMl  inferiorly;  unihonal  sloj^ 
anjrulatrMl.  This  spccii-s  in  ri'inarkobK'  tor  its  inHatfl  form,  which  gives  it 
a  ronn<l(»(l  contonr.  It  is  ri  <ast  from  t'c  ii])p<'r  division  of  the  eroaceons 
H'rit's  of  (Hark  conntv,  Al;il):»m:i.  w!  rii««.*  it  was  ri't-oived  hv  Dr.  Harlan,  to 
whom  I  am  in<lol)t(H|  for  the  o]]tf»rtunity  to  doseribo  ami  figure  it. 

Occurrence.- — This  upjx^r  jacksonian  (zeugloclon  horizon) 
si)ecies  is  g^iven  in  Aldrich's  lists  as  coining  from  "The  Rocks." 
Clarke  Co.,  Ala.,,  while  Dall  notes  its  occurrence  near  Fail  Tost 
Office  in  tlie  zeuglcflon  hed  as  fletermined  by  Schuchert,  and 
|»(;ssil)l\  from  Oak  (jrove  nnd  elsewhere  in  Florida. 

On  Plate  lo,  figure  lo.  we  have  a  copy  of  Conrad's  figure  of 
this  species.  It  is  somewhat  more  slender  ])usteriorly  than  that 
of  .VIever  (presumahlv  of  the  same  specimen)  drawn  for  Aldrich 
from  the  Philadelphia  Academy's  collection. 

iMgure  IT  is  of  a  specimen  loaned  for  study  and  illustration 
by  the  Cenozoic  Division  of  the  l\  S.  National  Museum. 

Oenu.s   BARBATI4    Gray,   1842 
(JSynop.^is  of  tlie  (-onteiits  of  tlic   Hi-itish  Museum,  v(\.  of   1S40,  p.  81:    Ir(»- 
dnle,  Mal.-icol.     Sec  Loiidoii.   Proc,  vol.   I't.  liH.'^  p.  .WKT. 

(ient»ty]M\ — Arm  liarhntia  Liniie.  S\ -t.iim  XntintTP,  10th  imI.,  175S,  j>. 
€i9'A.  d('^i};n;it«'d  l)y  Or.'iy.  Zciol.  Soc.  London,   l?ioe.,  ]»1.  15,  1847,  ]».  197. 

Illustration. — Slitddl.ri.  P:'laM.jit.  Aiticr..  vrd.  I.  1917,  pi.  2.  figs.  4-6: 
R<'eve,  ('on(di.  Icon..  iSM.  A^-rd,  j)l.  ]:;  in<j;.  SJ". ;  Iiui«jUoy,  //  of.  Les 
Mollus(|ues  Mnriiis  dii  Roussillon,  vol.  2,  1891,  pi.  .'{2,  figs.  1-5. 

Hie  j)reponderance  oi  (^iculla*as  in  Cretaceous  and  early  Ilo- 
cene  times  irave  way  in  middle  and  late  r.ocene  to  ./rra-likc 
forms,  especially  of  the  r^a-nus  Barhatia.  Tt  is  true  that,  in  the 
Clriiborne  "sand."  we  find  .Irca  rhouihoidella,  which  Sheldon 
.s;i\s  lies  between  Barhatia  and  ScaMiarcu :  in  the  Jackson.  Navi- 
ciihi  asf'era  Conrad,  referred  to  by  Dall  as  Barhatia  (.Irca) 
reticulata  (  i8o8.  ]).  6291  :  while,  from  the  ui)per  Sabine  in  Ala- 
brmi.'i.  we  have  collected  .Irca  is  s  \  JiatcJictiuhccnsis  Tthese  Bul- 
letins, vol.  2,  1897,  p.  239.  ]>1.  13).  Neveitheless.  it  is  Barhatia 
and  its  subgenera  that,  as  we  have  said,  predominate  in  later  Eo- 
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cene  times  in  the  Embayment  ref^ion  uiKler  discussion.  Among 
these,  most  generally  noticeable,  is  the  subgenus  CuculUcarca  de- 
scril^ed  below. 

Subgenus   CUCULLi^IARCA    Conrad,    1865 
(Anier.   .lour.   Conch.,   vol.    1,    18(35,   p.    11) 

TyiK'. — IhissiKirca  lima  Conr.i.l  {  —cariillitidi .^) .  1S47,  Ac;nl.  Nat.  Sci. 
IMjila<ii*l]>liia,   Pioc.   j).  2iM ;    its  .lour.,   vol.  1,  lM  sit.,   1.S4S,  p.   1:^5,  pi. 

^    i:;,  fig.  2:5. 

Illustration. — Sec  above:  also  Pahcoiiloj^^r.  Anier.,  vol.  1,  1917.  pi.  2, 
tigs.  H-lL'  (rid'iUloiiJr.s)  ;  V,  \\\.  Anicr.  Palcont..  vol.  M,  1919,  pi.  22. 
fig.  17   (for  ty[)0  si)ecirncn). 

l^arhatia   (Cuculla»arca)   cuculloides   (Conrad)  Plate  11,  figs.  1-3, 

For  synonymy  and  general  discussion  of  this  species,  see  Shel- 
don (191 7,  p  13,  pi.  2).  A  discussion  of  earlier  forms  is  given 
in  volume  6  of  these  lUilletins  (1919,  p.  54),  and  figure  17,  plate 
j2  shows  the  type  specimen  in  the  mu.^eum  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  The  figures  herewith  given 
.sh<.w  most  typical  Jacksonian  forms.  Though  most  common  in 
the  Jacksonian  of  Louisiana  an(L  Mississippi,  it  occurs  also  in  the 
Oligocene  at  \^icksburg.  Miss. 

Occurrence. — This  s})ccies  may  be  exi)ected  from  the  Sabine 
Kiver  to  Claiborne,  but  it  is  best  exhibited  at  Montgomery,  La., 
and  Jackson,  Miss.  It  occurs  on  the  Ouachita  at  Bunker  Hill 
and  in  the  Yazoo  Valley  at  Sims  Siding  rather  frequently.  Real- 
ly good,  perfect  large  s[)ecimens  are  by  no  means  common  any- 
where. 

fiolotype.— Academy  of  Natural  Sciences  of  Philadelphia. 

Fiijured  sf^eciwens. —  iMgs.  i,  2,  3,  Jackson,  Miss. 

Paleontologies!  Research  Institution. 

!>ubpc»nus  JACKSONARCA,  new  subgenus 
'!*;.;>;•. — Ikirbalit!    (JacisinHirca)    sirapcria,  n.   s]). 

This  subgenus  is  characterized  by  its  elliptical  outline;  denti- 
tion along  the  whole  hinge  line ;  smooth  cardinal  area  in  front  of 
the  beak  not  defined  sharply,  nor  grooved  ;  but,  posterior  to  the 
beak,  showing  two  or  three  oblicjue,  com|)aratively  deep  ligament- 
al  grooves;  exterior  recalling  Area  f/laeialis  Gray  as  figured  by 
Sars  (1878,  pi.  4,  fi^.  i)  or  by  Sheldon  (1917,  pi.  16,  figs.  12-14) 
though  (jlacialis  is  far  more  inflated. 
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Barbatia  (Jacksonarca)  scraperta,  n.  sp.  Plate  11,  fig:8.  4,  5 

Characterisation, — Size  ami  general  appearance  as  shown  by 
tiie  figures ;  beaks  small,  prosogyrate,  sharply  incurved ;  not 
quite  reaching  the  plane  separating  the  two  valves;  ligamental 
area  broad  and  very  indistinct  anterior  to  the  beak,  but  poster- 
iorly narrow  and  transversed  by  two  or  three  very  oblique  chan- 
nels ;  muscular  scars  not  conspicuous ;  basal  margin  without 
crenulations  excei>t  postero-basally ;  hinge  teeth  large  and  ob- 
lique anteriorly,  becoming  small  and  irregular  centrally,  but 
(.»blique  and  more  obvious  posteriorly. 

In  general  thi^  species  seems  to  be  stjmewhat  akin  to  the 
Paris  Basin  Eocene  forms,  such  as  Area  eaillati  Cossmann  and 
Pissarro  (vol.  i,  pi.  ^7,  figs.  110-64),  but  probably  should  be  as- 
signed a  subgeneric  place  near  Bathyarca  /  (jlaeialis  of  more  re- 
cent date  from  the  northern  Atlantic. 

Occurrenee. — The  figured  specimen,  the  only  one  in  hand, 
came  from  the  cut  on  the  G.  M.  and  M.  R.  R.,  just  beyond  the 
northern  limit  of  the  freight  yard,  Jackson,  Miss. 

Paleontologijcal  Research  Institution. 

Barbatia  ludoviciana  Harris  Plate  11,  fi^^.  6-8 

Area   (rucuUoidts? )   vnr.  liidoviriana   Harris,   191J),   Bull.  Anior.   I*ak'Oiit., 
vol.  6,  p.  54,  pi.  22.  figs.  8-14. 

The  specimens  herewith  illustrated  seem  to  lK*long  to  a  Bar- 
batia group  with  superficial  ajjpearances  like  eueulloides,  espec- 
ially when  somewhat  irregular  in  form.  But  as  the  j)ostumlx)nal 
ritlge  and  smooth  area  above  are  missing,  one  might  say  we  are 
dealing  with  mississippicnsis.  Yet  mississippiensis  is  a  larger 
form  lacking  the  rhomboidal  outline  of  ludnrieiana  and  having 
anteriorly  located  umbones.  In  fact,  a  kinship  with  the  Claiborn- 
ian  rhomboid  el  la  might  be  suspected. 

Using  figure  9,  plate  22  ( lUiU.  Amer.  Paleont.,  vol.  6)  as  holo- 
tyi)e  for  ludoviciana,  then  the  forms  here  un<ler  discussion  may 
l>e  regarded  as  constituting  a  large,  gibbous  variety. 

Specimens  fujiired. — Figs.  6,  7,  Montgomery.  La.;  fig.  S,  from 
Danville  Landing  on  tlie  Ouachita  River,  La. 

Paleontological  Research  Institution. 

Barbatia  corvamnis,  n.  sp.  Plate   11.  figs.  9-11 

Characterization. — Size  and   general   appearance  as   indicated 
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by  the  illustrations ;  ribs  on  old  specimens  posteriorly  obsolescent, 
on  young  specimens  few,  interrupted  by  j^rowth  lines ;  medial 
ribbing  prominent  basally  even  when  smooth  dorsally ;  litramental 
furrows  few,  deei)  and  well  defined  ;  teeth  very  fint^  and  vertical 
centrally,  large  and  oblicpie  terminally. 

Old  specimens  when  viewed  from  al>ove  have  a  decidedly 
Modiolus  asi)ect.  .i.  inodiolifonnis  Deshayes  of  the  Paris  Basin 
lias  a  somewhat  similar  form  but  has  finer  ribbing,  and  is  much 
smaller.  Perhaps  that  author's  .  i.  riijaulti  from  the  Bartonian  of 
the  same  Basin  approaches  our  form  most  closely. 

Occurrence. — The  only  locality  where  this  s[)ecies  is  known 
beyond  a  doubt  is  Crow  Creek,  below  the  highway  bridge  east  of 
I-'orrest  Citv,  Ark.  One-fourth  mile  below  where  a  small  lateral 
stream  approaches  the  creek,  a  fine  vertebra  of  Basilosaurus 
cetoides  was  foimd.  A  fragment  of  an  Area  from  White  BluflF, 
Ark.,  is  i)robably  of  this  species. 

Uolotype. — PI.  II,  fig.  9.  Other  siK'cimens  figured  from  the 
locality  just  described. 

Paleontological  Research  Institution. 

Subgenus  ;VCAR,  Gray,  1857 
( Aiuials  iind  Majjazino  of  Natural  History,  i!«l  sor.,  vol.  19,  p.  369) 

TvjK'. — Area  (fradutn  Hnxlcrip  and  Soworhy,  Zoiil.  .lour.,  vol.  4,  1829,  p. 
'M\')\   so   ilfsiiifnatiMl   l»y    \Voo«lring,   ('inncgie   Inst.     Washington,   Puhi., 

No.  ;;(>(),  isilT),  p.  ;u?.  * 

Illustration. — Avva  f/r<ul(it<i   Ui'vvv,  Concli,   Icon..   1844,  Area,   pi.   14,  fig. 

Barbatia  (Acar)  anpera  (Conrad)  Plate  11,  figrs.  12,  13 

Xtirinihi  n.s/x/v/  ('()i;ra«l,  18r)4,  Wailrs,  liv\i{.  X^r'w.  an»i  (Jool.  Miss., 
p.   L'98,   pi.    14,   fig.   .");    18;"i5.    Acad.    Nat.   JS<'i.     IMiiiatltdphia,    Proc,   p. 

Ihirhatio   ((  aU'Hirc'.n   ruculloult s  Dall,  pttrfiin,   1S1»S.   Wagnor   FriH*  Inst. 
8c i..  Trans.,  v:d.  ^5.  p.  (i25. 

liarhiitia  (Arar)  rcfirulafn  Dall,  1898,  Wagner  Free  Inst.  Sci.,  Trans., 
vol.  :i,  ]).  «1I9. 

Arm  nVrnUttn  tS'-.eldon,  1917,  Palieont.  Anier..  vol.  1.  p.  -0,  pi.  4,  figs. 
8-12. 

lifirhatia  jdrksnm  ftsi,s  Cooke,  191(»,  WashinjLjton  Acatl.  SSci.,  Jour.,  vol.  16, 
p.  Iii7,  figs.  I. la,  h 

Area  (Arar)  n  liruluta  Harris,  1919,  Hidl.  Anier.  Paleont.,  vol.  6,  j».  55, 
id.  22,  fijrs.  18,  19. 

CnnraiVa  dt  scrip  tin  u.-  -'VY\\\)v7.i)'u\i\\.  «lisi-  contracted  heldnd  the  middle, 
cmctdlated ;  eorcentric  lines  distant,  imbricated;  railial  lines  largest 
towartis  the  umltonal  slope,  subspinous;  umbonal  slope  acutely  an- 
j^ulated ;  })ostt»rior  slope  excavated ;  series  of  cardinal  teeth  unin- 
terrupted; inner  margins  crenulated. 


This  was  described  by  Conrad  from  Jackson,  Miss,,  but  the 
same  general  form  also  occurs  at  a  lower  horizon  as  noted  in 
volume  6  of  these  Bulletins  (igig,  p.  55). 

It  differs  from  the  modern  rctkulafa  to  such  an  extent  as  to 
make  it  desirable,  doul)tless,  to  give  it  a  different  sjiecific  desig- 
nation, liy  comparing  the  specimens  lierewith  figured  with 
typical  reticulata  (Sheldon,  1917,  pi.  4,  figs.  8-12),  it  will  be  seen 
that  the  lu>cene  sjjeciniens  are  much  more  angulated,  jKisterioily, 
ami  comiiarativcly  longer,  with  smaller  and  less  elevated  l)eaks. 

Occurrence. — Aside  from  the  mid-Eocene  localities  already 
mentioned  for  this  si>ecies — Wautubbec,  Hickory.  Miss.,  and 
Smithville,  Tex. — we  know  of  no  other  but  the  tyije  locality, 
Jackson,  Miss. 

Specimen  fti/ureil. — Jackson,  Miss, 

I'aleontolo!;ical  Research  Institution. 

Genus  CLYCYMBRIS   da   Costa,    1778 
(llintorin   XnturiiliK   'IVHtnrrDruni    HritnnniEP,    p.    108) 

Gpiiiityiu-.— -Im.  nigrum,  ri«   Unni:   Systi'iiin   Nutiir«..   Illtli  e-l.,   175S,   p. 

lllufitriitiim.~Lii>ti-r,  lliaturitL-  sivi.-  8yiu<iiai»  Mctliuilicu-  (.'uiicliyliorum. 
i-l.'.,  .-il,  Al..-rii,  17711.  j,|,  L-47,  Og.  S-J;  Ri-.-v<-,  (.■oiiHi.  l.-i.ii.,  lH4;i, 
PrHuHfulu*.  |>1.  :i,  fiica.  12  a.  l>:  II.  iiiul  A.  AiIhiiik,  Gi'tii-ru  ,if  Kt'cciit 
Molluwii.  viil,  :i,  l')Bt.-»,   lJ*r>M.  jil.  1L'«,  fipi,  1,  a,  1>. 

Since  Dall's  substitution  of  Da  Costa's  Olycynicris  for  Lam- 
arck's I'cetiineiiliis  (1898,  p.  571)  iiractically  all  .\mcrican 
conchologists  have  followed  his  example.  lukcs-lirowne  of 
England  early  ai>pn)ved  of  this  change  (i")04,  p.  101),  ami  in 
Thicle  (1931.  p.  7<)4)  it  i.s  accepted  without  comment. 

The  genus  seems  tirst  well  develojied     in     Cretaceous     times. 
showing  plicate  and  nearly  smooth  forms,  as  in  modern  times. 
The  dentition  of  I'seiidocucuUira  Solger  fn>m  the  t'pi'^r  Creta- 
ceous of  Cameroon,  east  Brazil,  X'enezuela.  and  I'eru  1  Harris  and 
Hodson,  lO-J/p  1'.  1,  pis.  1,  2;  Olsson,  11)33,  p.  22.  pi.  3)  strongly 
siiggcsts  a    CiKiilhca-Wki:    ancestry    for   this    genus.     In    form, 
PseudocucuUwo  strongly  su.','gcsts  f'rirlarcti  affinities  CSiephenson, 
19J3.  p.  104,  pi.  19),  and  in  the  lalter  .[uin.-  (Hycynieris-Wkc  den- 
tition is  develoix.-d. 
^^^\Vhile  in  a  way  the  irlycynicris  fauna  of  the  Jackson  resembles 
^^^l^^if  the  Uaibornian,  it  seems  wholly  lacking  in  the  vast  nuni- 
^^^^^Hf  triyunella  forms  ,so  characlcrislic  of  the  latter  horizon. 
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Glycymeris  filosa  (Conrad)  Plate  12,  figs.  1-3 

Glossiuf  filosus  Conrad,  1854,  Wailes,  Kept.  Agric.  and  Geol.  Mississippi, 

p.   289,   pi.   14,   fig.   8;    iHoo,   Acad.   Nat.   Hci.    Philmlalphia,   Proc,   p. 

259;  See  also  reprint,  19.^9,  Bull.  Anier.  Pnleont.,  vol.  24,  p.  :M5,  pi. 

2:^,  fig.  8. 
Axinaa  inequiMria  Conrad,  1805,  An4er.  Jour.  Coneh.,  vol.  1,  p.  I."i9,  pi. 

10,  fig.  12. 
?A2inea  dupliniria  Conrad,  18()5,  Anier.  Jour.  Conch.,  vol.  1,  p.  I:i9,  pi.  10, 

fig.  19. 
frlycynwris  filasa   Da  11,   1898,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3,  p. 

607. 
Conrad's  deHcription  of  filona. — Oiliacular,  ventrieoae,  with  ratiiating  lines 
unequal,*  medially   llattened,   and   towards   the   eutls   angulated;    concentric 
lines   microscopic;   series   of  cardinal   teeth   uninterrupted,   generally   large 
and  ])rominent. 

Allied  to  (w.  Mamiiuuft  Con.,  Inn   very  distinct. 

As  regards  inequistria,  dnpUstria  of  Conrad,  Dall  states  {loc. 
cit.)  the  "names  were  given  to  mutations  which  intergrade  com- 
pletely according  to  the  large  series  I  have  studied." 

Glycymeris  filosa  differs  from  stamhica  in  several  ways.  The 
latter,  so  far  as  we  are  aware,  is  found  only  in  the  Claiborne 
sand.  It  is  a  heavier,  thicker  shell  with  deeper  umbonal  region, 
but  with  beaks  more  incurved  and  less  elevated.  It  is  wider 
dorsally  when  young,  and  when  old  assumes  a  quadrangulate 
form  due  principally  to  tiie  widely  truncate  posterior.  The 
principal  ribs  are  far  apart  and  become  effaced  in  old  age;  mar- 
ginal crenulations  are  somewhat  finer  than  in  closely  related 
forms.  G.  filosa  maintains  its  more  circular- form,  high  beak,  and 
its  ribs  varying  in  strength  are  retained  throughout  life.  G. 
idonea  of  the  Claiborne  sand  is  smaller,  more  oblique,  with  more 
even  costation  which  practically  disappears  in  old  specimens. 

Occurrence. — This  is  the  large,  conspicuous  Glycymeris  of  tlie 
Jackson  beds  of  Mississippi  and  Louisiana.  We  note  it  especially 
along  Garland  Creek  and  at  Jackson,  Miss.,  as  well  as  at  Mont- 
gomery- and  Gibson  Landing  on  the  Ouachita  River  in  Louisi- 
ana. 

Specimens  figured, — Figs,  i,  2,  Town  Creek,  Jackson,  Miss., 
fig.  3,  Montgomery,  La. 

Holotype, — Academy  of  Natural  Sciences,  Philadelphia,  Pa. 

Glycymeris  idonea  (Conrad)  Plate  12,  figs.  4-12 

Pectunculus  idoneua  Conrad,  1833,  Fossil  Shells  of  the  Tertiary  Forma- 
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tious,  p.  :U);  see  also,  189.'^,  Harris'  Reprint  p.  [65]. 

We  have  already  called  attention  in  these  Bulletins  to  forms  of 
xdonca  stock  from  horizons  ranginj^  from  Midway  to  Claihome 
liocene.  Lea  seems  never  to  have  recognized  this  shell ;  even  1^ 
Gregorio  and  Cossmann  seem  to  have  missed  it,and  this,doul)tless 
because  Conrad  did  not  figure  it  in  his  ** Fossil  Shells,"  in  1^33. 
In  v-olume  6  of  these  Bulletins  (  19 19,  pi.  20)  we  figured  topotyj>es 
of  this  species.  It  is  generally  a  smaller  form  than  siam'inca^  less 
(fuadrangular,  more  oblique,  and  with  much  more  obscure  radial 
sculpturing.  Jacksonian  varieties  seem  to  be  more  oval  in  out- 
line, with  deeper  umbones  and  more  i)ointed  beaks.  A  notice- 
able iK)sterior  angle  is  usually  shown  in  older  and  larger  topotypes 
of  idofiea,  but  this  is  practically  obliterated  in  Jackson  s[x?cimens. 
However,  in  the  latter,  tine  but  readily  discernible  ra(hi  are  pre- 
sent. 

Occurrence. — Small,  almost  ecjuilateral,  (Hstinctly  radiate 
forms  with  a  tendency  to  show  distantly  spaced  growth  lines  are 
very  common  at  Montgomery  on  the  Red  River.  Small,  nearly 
smooth  sf)ecimens  occur  at  Bunker  Hill  on  the  Ouachita  River. 
Along  the  creek  bed  from  two  to  three  miles  lx?low  tlie  blufT  (Mi 
Garland  Creek  furnishing  the  majority  of  shells  from  "(iarland 
Creek/'  a  .considerably  larger  form  occurs.  At  Sims  Siding  about 
eight  miles  above  Yaz(X)  City,  Miss.,  a  slightly  more  oblitjue  var- 
iant is  abundant,  in  fact  dominates  the  fauna. 

Specimens  /7\/i/rr^.--Figs.  4  and  9,  Sims  Siding,  north  ot 
Yazoo  City,  Miss.;  figs.  5,  (),  7,  S  Montg(;mery,  La.;  \v^.  10,  Gar- 
land Creek,  Miss.;  i\^.  11,  Burleson  Shell  BIuJT.  Brazos  River, 
Tex.  (St.  Maurice  Eocene)  ;  ^i^.  12,  typical  form,  Claiborne  sand, 
Qaibome,  Ala. 

Genus  LIMOPSIS  Sasso,  1827 
(Giornale   Ligusticd  di  Scienze,   Lettere  imI   Arti,   fasr.   1,  j».  47(ij 

Genotype. — Prrtuncnbis    (turitus    ( Brocchi,    as    Area    auritn,    ('.>ii<'lul()fji:i 
Fossile  Suhappenniiia,  IM.".,  p.  2HJ),  pi.  11,  fi^.  9)  ;   Deshayos,  Descrip- 
tion   <les   Aiiiniaux    sans    X'erU'^hres,    vol.     1,    1S()0,     p.     S::;");     Stoliezka 
( Palaeontojjrapliiea   Iinlica,  1>^71,  p.  ;;."il )  and  Meek   (T.  IS.  (Jeol.  'lerr. 
Rept.,  1S7.'5,  p.  \H\)    rej::ar«l  Area   multistriata    Pt)rskal  as  the  tyjH?  spe- 
cies. 
Ilhistratioii. — Area  aurita  Hrocclii   {ridv  .supra);   Liiiutpsi.s  anrita   (Broc- 
chi;   tMscher  (Manuel  de  Conchyliologie,  1887,  pi.  17,  fig.  17). 
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The  circumstances  under  which  Nyst  and  Galeotti  (1835,  ]). 
J89)  renamed  this  genus  Trifjonoccclis,  while  D'Orhigny  (18^4, 
P-  ^83)  gave  it  still  another  name,  Fcciunculina,  .are  well  stated 
by  Deshayes  {loc.  cit.).  Sasso's  name,  it  will  l)e  noticed,  ante- 
dates these  by  from  eight  to  seventeen  years. 

The  re-installation  of  Pcctuncul'nw  by  Sacccj  for  the  more 
highly  sculptured  limopses  may,  in  certain  instances,  seem  de- 
sirable (Woodring,  1925,  p.  54),  but  in  our  later  Iiocene  sj^eci- 
mens  reliable  differentiating  characteristics  seem  wanting. 

Limopsis  radiata   Meyer  Plate   12,  %s.   13-15;    Plate   13,  fijcs.   1,  2 

lAmopsiti  radUitus  Meyer,   lss;>,    \nu«r.  Jour.  Sci.,  vol.  i!9,  j>.  450. 

Limopsls  radiatuji  Meyer,  ISSH,  CtooI.  Surv.  Ain.,  Bull.  1,  p.  SO,  p|.  :{, 
figs.  17,  a. 

/Limopais  rndiatuji  ileOrejjorio,  1890,  Mon.  Fan.  p]oe.  de  i'Alji.,  p.  194, 
pi.  24.  figs.  15,  16. 

LimopsiH  radiatus  Cossniami,  189.'i,  Notes  Coiiipl.,  p.  16. 

Litmipsis  radiatus  Dall,  1898,  Wagner  Free  Inst.  Sei.,  Trans.,  vol.  3, 
p.  605. 

Mfyer*8  ehanu'tfrizatUm  {of  1885). — In  Jackson  occurs  a  species,  Lim- 
itpsis  radiatusy  n.  sj).,  agreeing  with  Limopsis  ohli/jiius  Lea  sp.,  from  ('lai- 
l)Orne,  but  somewhat  larger  an«l  having  radiating  ribs.  The  latter  difference 
is  so  striking,  that  I  should  not  have  related  the  two  species  to  each  other, 
except  i>erhaps  by  a  [  ],  ha<l  I  not  a  si)ecinien  of  L.  obliquua,  which  shows 
the  same  ribs.  Though  they  are  less  distinct  they  are  forme«l  in  the  same 
manner  as  in  the  Jackson  form  bj*  nodules  on  the  concentric  stria?. 

This  characterization  Meyer  modifies  somewhat  in  his  publi- 
cation of  1886  {sup.  cit.).  He  remarks:  **Rounded,  quadrangu- 
lar; solid,  hinge  teeth,  diminishing  in  size  near  the  pit;  surface 
covered  by  alternating,  radiating  ribs,  crossed  by  equal  closely 
set,  elevated  concentric  lines ;  the  [X)ints  of  crossing  are  thickened 
by  nodules ;  margin  crenulate  within. 

"Locality. — Jackson,  Miss.   Common." 

The  tvi>e  specimen  of  L.  obliquus  (Conrad's  aviculoidcs)  was 
from  the  ClailK)rne  sand  at  Claiborne,  Ala.  Lea's  figure  of  the 
same  leaves  no  doubt  as  to  its  identity.  It  is  probably  No.  5377 
of  the  Academy's  collection.  The  sj)ecimen  labelled  Limopsis 
ai'ictdoides  Con.,  is  seemingly  Conrad's  type. 

If  we  assume  aviculoidcs  {obliquns  Lea)  to  be  the  typical  form 
of  this  stock,  we  find  in  the  St.  Maurice  stage,  especially  at  St. 
Maurice  a  variety  which  may  be  called  maiiricoisis  characterized 
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by  a  nearly  smooth  exterior,  cut  by  fine  concentric  lines.  If 
these  lines  widen  out,  in  some  instances  a  punctate  appearance 
becomes  evident,  l-'urthcr  widening  shows  the  punctate  appear- 
ance to  ])e  caused  by  the  i>resence  of  partial! \  submerged  radii. 
This  development  may  take  i>lace  in  the  St.  Maurice  stage,  but 
it  is  in  the  ClailK)rne  stage  where  concentric  smooth  bands  and 
the  channels  with  radii  are  of  equal  breadth.  Some  small  si)eci- 
mens  in  the  Claiborne  may  show^  traces  of  radii  attem[)ting  to 
cross  the  smooth  concentric  bands,  but  it  is  in  the  Jacksc^n  stage 
that  the  radii  dominate  the  surface  ornamentation.  To  the  Jack- 
son  form  Meyer  has  given  the  name  "radiatus,"  regarding  the 
same  of  six^cific  rank.  There  is  another  form  showing  a  remark- 
ably coarse  dentition  of  the  lower  margin  of  tlie  shell,  within. 
This  has  already  been  figured  in  these  Bulletins  (vol.  6.  191  (), 
pi.  18,  ^g.  2)  from  the  St.  Maurice  stage  at  Hickory,  Miss.  If 
this  large  form  by  further  study,  prove.s  to  l)e  nonpathologic  it 
will  doubtless  receive  a  special  name  with  proper  characteriza- 
tion. 

Holotypc  of  aviculoides, — Hiila.  Acad.  Nat.  Sci. 

Type  0}  radiatiis-  Aldrich  C'oll.,  Johns  Hoi>kins  I'niv. 

Holotypc  of  7'ar.  niauriccnsi::.-  Si)ecimen  shown  as  fig.  .4,  ])1. 
18,  Bull.  Amer.  Paleont ,  vol.  6,  1919,  from  St.  Maurice.  La. 
Paleontological  Research  Institution. 

Occasionally  forms  from  Mongtomery,  La.,  seem  to  hark  back 
nearly  to  the  mauriccnsis  type. 

Occurrence. — Besides  its  Jackson  occurrence  this  si)ecies  is 
well  represented  at  (libson  Ldg.,  Bunker  Hill  on  the  Ouachita 
River,  La.,  and  i  mile  below  Robinson's  I'erry.  Sabine  R.,  Tex. 

Genus  TR1NACRL4  Mayer,  1808 
( Viertcljalireschrift  «i("r   NnturforscliriKlen   (iesellseliaft   in   Zijrieli,   vol. 

13,  ]).  81) 

Genotype. — Tri(nnu)cadui  rra.s.sd  I)ealiav<'j^,  Dt'srription  dcs  Ai;  in.-iux  s.jns 
Vertebres,  etc..  vol.  1,  ISHO,  p.  811,  pi.  (m,  1-4.  fidr  (Jai.liicr.  V.  S. 
Geol.  Survey,  Prof.  Vh\hv,  No.  14'J  A.,  U)2«,  p.  21. 

Illustration. — See  Desliayes,  .Kupra, 

By  examining  plate  34  of  Cossmann  and  Pissarro's  "Icono- 
graphie,"  it  will  l^e  noted  that,  in  form,  the  trinacrids  vary  from 
acutel\    triangular  to  rougiily  quadrangular  and  oval  in  outline 
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(see  No.  107-4,  inccquilatcralis  d'Orbigny  and  No.  107-9,  ^^otidotii 
Mayer).  We  have  an  even  <jreater  range  in  forrn  and  size  in  the 
Ivjcene  formations  of  the  Southern  States.  (See  these  Bulletins, 
vol.  6,  pi.  18,  tig.  8  for  cufieus;  pi.  19,  tig.  to  for  pcrplami.)  Their 
;^ihhosity  and  thickness  of  shell  likewise  are  subject  to  great  vari- 
atiinis.  T.  crassa  Deshayes  of  the  Paris  Basin  shows  a  medium 
general  outline,  but  an  unusual  thickness  of  shell.  Of  the  more 
m7.yA*a-like  forms  found  in  our  l^ocene  formations,  we  note  **Tri- 
tjonarca  pidchra  (labb"  from  the  Sabine  lu)cene  (Harris,  1897, 
pi.  14)  ;  Trinacria  dccisa  and  declh'is  from  the  Lisbon  beds;  T. 
pectuncularis  and  Icdoides  from  the  Claiborne  "sands,*'  and  7\ 
corvamnis,  n.  sp.,  from  the  lower  Jackson  beds  of  Crow  Creek 
(  I'l.  13,  tigs,  3,  4).  Dall  (1898,  \).  658)  refers  the  more  cuneate 
forms  only,  to  Trinacria,  tlie  more  oblong  to  '*Tri(jo}toarca" ;  and 
incorrectly  makes  (iabb's  \ actio  pnlchra  the  equivalent  of  '' Tri- 
•   iiacria  dccisa." 

Taking  sWoctia  pidchra  as  the  type,  Stewart  ( 1930,  p.  78)  erects 
a  new  genus,  llalouanus,  to  embrace  the  common  St.  Maurice 
>l)ecies  of  this  group.  To  eml)race  the  more  elli|)tical  members, 
as  per  plana  and  ellipsis,  MacNeil  proposes  a  new  subgenus  Tri- 
nacricUa  (1937,  j).  45^>)  unfcM'tunately  twice  preoccupied  in  zo- 
ological nomenclature. 

Trinacria  is  best  exhibited  in  upi)er  St.  Maurice  beds,  less  de- 
veloped in  the  Claiborne  "sands,"  and  rarely  found  in  the  Sabine 
and  Jackscjn  horizons. 

Trinacria  corvamnis,  n.  sp.  Plate  13,  fi^s.  3,  4 

Cliaractcricadon. — The  general  form  and  size  of  this  little  spe- 
cies is  indicated  by  the  illustrations.  It  is  more  nearly  equilateral 
than  Mayer's  ledoidcs  and  higher  proportit^nally  than  Deshayes's 
nic.ia.  It  appears  to  be  devoid  of  all  surface  radii,  thus  contrast- 
ing strongly  with  (iabb's  pidchra,  as  well  as  Icdoides.  Its  general 
ai)j)earance,  as  will  be  seen  by  consulting  the  illustrations,  is  de- 
cide<lly  Spisula-Ukt  (especially  externally). 

We  are  not  aware  that  the  genus  has  been  reported  from  the 
Ja.ckson  Rocene,  though  it  is  well  represented  in  the  Claiborne 
and  St.  Maurice  Kocene  below.  Aj)parently  most  abundant  in  the 
Lutetian  of  western  Europe,  its  occurrence  in  the  Bartonian  is 
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by  no  means  rare. 

Holotype  and  specimen  figured. — From  Crow  Creek,  two 
miles  east  of  Forrest  City,  Ark. 

Paleontolot^ical  Research  Institution. 

Genus  NUCULANA  Link,  1807 
(Beschroihunjj   <lor   Natiiralien-Samnilunjj  der   Univoraitiii    zu   Rostock, 

p.  155.) 

(jrciiotvpe. — Area   ro.stnita    ((iinrlin-Linne,  SvsU'nia     Natura*,     13th     ed., 

\79\,  p.  :\'M)H). 
Illustration. — Lfdit   prruuhi   ynrs,   Molluaea    Rogionis   Arctiea*   Norvegiap, 

1S78,  pi.  5,  tigs.  la-d.  Also  Kci've,  Concli.  Icon.,  1H71,  Livda,  pi.  2,  fig. 

.ja-c   (ns  L.  ptTHula). 

Nuculanas,  generally  under  the  name  Led  a,  go  back  to  the 
Paleozoic  in  forms  differing  not  greatly  from  certain  species 
found  in  the  oceans  of  today.  They  seem  to  have  lived  in  al)Out 
the  same  e^rologic  conditions  throughout  these  vast  periods  of 
time.  Certain  traits  in  external  ornamentation  have  appeared 
and  disapi)eared  throughout  these  ages,  and  one  is  at  a  loss  to 
find  marked  traces  of  evolutionary  advancement.  The  Enibav- 
ment  Jackson  beds  contain  several  sections  of  this  genus  that  have 
K-ceived  s|>ecial  names.  Perhaps,  in  fragmentary  form,  regina- 
jacksonis  is  the  most  conspicuous  si>ecies.  This,  along  with 
pharcida  of  the  Sabine  and  opulenta  of  the  Claiborne,    has    been 

» 

referred  to  a  new  genus  Calorliadio  b\'  Stewart  in  "that  the  in- 
ternal ligamental  j)it  is  wide,  and  almost  symmetrically  placed  be- 
tween the  two  rows  of  teeth,  while  on  Nucnlana,  s.  .?.,  this  pit  is 
narrow  and  curves  posteriorly  away  from  the  umbo,  being 
asymmetrical.' 


>• 


Section  CALORHADIA  Stewart,   1930 
(Aca<leiny  of   Natural   Sciciici's  of   IMiilatloiphia,  Special    Publications, 

No.   .'i,   p.   51) 

Type. — Lcda  phtirrida      Dall,     Wagner    Free    Inst.   Sci.,     Trans.,  vol.   3, 

1898,  p.  r)87,  pi.  .{2,  fig.  H. 
Illustration. — IS«*e   Dail,  .'iupra,  and  Harris,  Bull.  Anu'r.   Paleont.,  vol.   2, 

1S97,  pi.  11,  fig.  1:5  (as  L.  pifdrra  Conrad). 

Nuculana  rcKina-jacksonis  Harris  Plate  13,  figs.  5-7,  10,  11 

fjrda  rr(fi)ujjarks()nus  Harris,  iHlMi,  Acad.  Nat.  Sci.    Philadelphia,  Proc., 

]>.  470,  pi.  IS,  fig.  :i. 
Leda  n  fiiuojarksnuis  Dall,  1898,  Wagner  Free  Inst.  Sci,,  Trans.,  vol.  3, 

p.  587. 

Oriffitinl  rliaracfvriztiiiou. — This  fine  species  is  the  Jackson  representa- 
tive of  L.  npulrnid  (!()n.  of  the  C'lailiorne  sand.  It  differs,  however, 
from  that  species  (a)  iu  having  finer,  rounder  and  not  depressed  con- 
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eeDtric  striae;  (b)  in  having  directlj"  below  the  umbo  a  peculiar, 
straight,  ventral  margin  for  some  distance;  (v)  in  being  less  nasule 
posteriorly  and  (d)  in  having  the  ejnieentric  lin«'s  in  tlie  post-umbou- 
al  slope  loss  strongly  marked  and  less  distinctly  interrupte<l  and  de- 
Hecte«i  by  a  radiating  depression. 
Locality. — Jackson,  Miss. 

1  his  species  and  its  close  relatives  nia\  be  s|K>ken  of*  as  the 
opnleuta  stock,  which,  so  far  as  cnir  present  knowledge  ^oes,  has 
its  earliest  representatives  in  tlie  Sabine  l-.ocene  of  Alabama  and 
has  usually  l)een  referred  to  as  Lcda  protcxta  Conrad.  As  this 
name  has  been  so  promiscuously  used  b}  G^nrad  and  Gabb  in 
'l'ertiar\  and  Cretaceous  literature,  Dall  ( 1898,  p.  ^^y)  has  pro- 
posed for  this  form  the  name  pliarc'uia.  It  is  somewhat  more 
slender  than  subsecpient  representatives ;  has  i,^rovvtii  lines  ap- 
pearing very  pnjminently  on  both  anterior  ami  i)osterior  dorsal 
slopes ;  has  a  rather  broad,  though  well-marked,  radial  tlepres- 
sion  from  beak  to  anterior  basal  margin ;  and  shows  practically 
no  trace  of  a  radial  channel  bisecting  the  ]K)stuml)()nal  sloj>e.  (See 
Dall,  op.  cit.,  and  Harris,  these  Ikilletins,  vol.  j,  1897,  p.  244.) 

In  the  St.  Matnict  form,  iunnmctti,  the  shell  is  broader,  uKjre 
recurved,  with  faint  anterior  radiating  depression,  but  without 
much  strengthening  of  lines  near  the  anterior-dorsal  margin,  'i'hc 
concentric  stride  end  abruptly  at  the  imibonal  ridge  and  there 
form  fairly  well-detined  nodules.  Starting  fnjm  a  radial  de- 
pression just  ])ehind  the  njw  of  nodules,  clearl\  marked  con- 
centric lines  i)ass  directly  to  the  |X)stcrio-(lorsal  margin  oi  the 
shell,  (iabb's  compsa  of  the  St.  Maurice  stage  oi  Texas  has  a 
wide  posterio-dorsal  area  with  ornamentation  as  in  Iwnimctti, 
but  with  a  much  more  acute  posterior  angle  (Harris,  1919,  pi. 
j-l,  figs.  I,  2). 

In  opulcHta  (1*1.  13,  tig.  8),  the  postumbonal  area  shows  strong 
concentric  lines  of  growth,  each  line  divifled  in  two  unequal 
parts  by  a  radiating  channel  (Harris.  1919,  pi.  23,  figs.  20,  21). 
In  rcijimi-jacksonis,  the  postumbonal  striie  are  but  slightly  mod- 
ilied  b\  a  radiating  furnjw.  in  the  ui)i)er  Jackson  beds  at  Danville 
Landing  on  the  Ouachita  Kivei  a  varietal  form  of  this  ty]>e  sliov\> 
very  fine  concentric  striation  even  on  the  ])osterio-dorsal  area 
(}*1.  13,  fig.  10).  The  very  strong  anterior  concentric  lines  of 
pharcida,  less  obvious  in  opulenta  are  much  subdued  in  regma- 
jacksonis.  Specimens  from  the  type  loicality  of  the  latter  show 
some  differences   in  the  modification   of  the   strong  concentric 
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lines  on  the  postumbonal  area  but  in  no  case  are  they  severed 
completely  as  in  opulenta.  \  fragment  from  White  Bluff,  Ark. 
(PI.  13,  fig.  9)  seems  referable  to  this  stock,  as  does  L.  poto- 
macensis  of  Virginia.  (Maryland  Geo!.  Survey,  Eocene,  1901,  p. 
200,  pi.  56,  figs.  9,  10.) 

Holotype. — I^a  Memorial  Collection,  Academy  of  Natural 
Sciences,  Philadelphia,  from  Jackson,  Miss. 

Specimens  figured. — Figs.  5,  6,  Moodys  Branch,  Jackson, 
Miss.,  figs.,  7,  10,  II,  Danville  landing,  Ouachita  River,  La.;  fig. 
8,  Claiborne  sand,  Qail)orne,  Ala. ;  fig.  9,  a  fragment  evidently 
belonging  to  this  stock  from  White  Bluff,  Arkansas  River,  Ark. 

Nuculana  mater   (.Meyer)  Plate    13,   figs.   12-14 

Lt'da  maier  Mevor,  1885,  Aiiier.  Jour.  Sci.,  vol.  129,  p.  460. 

Leda  mater  Meyer,  1S86,  Alnbama  Gool.  Survey,  Bull.,  No.  1,  p.  79,  pi. 

a,  fig.  20. 
Lfda  mater  Harris,   1894,  Arkansas  Geol.  Survey,  Ann.  Rept.  for  1892, 

vol.  2,  p.  147. 
Leda  mater  Dall,  1898,  Wagner  Frtn*  Inst.  8ei.,  Trans.,  vol.  3,  p.  578. 
Calorhadia  maier  Ganlner,  1939,  Jour.  Paleont.,  vol.  13,  p.  341. 

First  characterization  by  Jdeyrr. — In  Jackson  a  si)eeies  is  not  rare  which 
may  l)e  calletl  Leda  mater.  I  have  also  a  specimen  of  it  from  Claiborne. 
This  species  has  tlie  inequilateral  form  of  L.  plicata ;  the  position  of  the 
beak  however  is  not  (piite  constant  and  is  sometimes  a  little  more  medial. 
It  is  inflated  like  L.  media,  but  some  sp^vimens  are  more  compressetl.  Th« 
folds  on  the  surface  continue  i^j^enerally  over  the  anterior  {>ortion,  but  l)e- 
come  less  distinct  there  and  scnnetimes  even  vanish.  A  slight  furrowing 
of  the  anterior  p(u-lion  may  lie  noticed  in  most  specimens,  but  not  in  all. 
In  short,  Leda  mater  in  Jackson  stands  between  A.  plicata  ami  L.  media; 
it  varies  in  certain  features,  and  the  same  features  constitute  in  a  de- 
veloped form  tile  differences  Ix'tween  the  two  species  in  (Haiborne.  From 
these  facts  the  c^)nclusion  might  be  de«luc(Mi,  that  the  twt>  species  are  alst) 
derived  from  L.  mater. 

Secotui  c}un'acter\::at\on  hi/  Meifer. — Klliptically  transverse,  convex;  pro- 
duced an<l  truncate  Ixdiind;  strongly  inei(uilateral ;  covereil  with  concen- 
tric ribs  and  jK)steri(irly  witli  three  radiating  ribs;  teeth  diminishing  iu 
size  towanls  the  f osset ;  channel  interrupt«Ml  by  a  callus;  margin  entire. 

Locality. — Jaekson,  Miss.     Not   rare. 

The  concentric  ribs  are  (jiiite  regular  on  the  umbonial  part  of  the  shell; 
on  the  viMitral  part,  however,  about  half  of  them  vanish  rather  suddenly 
posteriorly,  and  the  rest  of  them  increase  in  size,  so  that  the  posterior  part 
is  covere«l  by  fewer  but  larger  ribs.  Many  of  the  s|)ecimens  have  one  or 
two  distinct  radiating  furrows  on  the  anterior  part.  In  some,  the  cou- 
(tentric  ribs  become  erased  like  on  the  anterior  part  (see  loc.  cit,). 

It  is  interesting  to  note  that  the  name  mater  (mother)  was  ap- 
plied by  Meyer  supposing  that  Jackson  beds  underlie  Claiborn- 
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ian  and  hence  this  species  gave  rise  to  plicata  and  media. 

Occurrence.— \Wt\\  preserved  and  best  known  from  Jackson, 
Miss.,  but  found  in  various  localities  in  Cleveland  County,  Ark. 

Specimens  figured. — Moodys  Branch,  Jackson,  Miss. 

Paleontological  Research  Institution. 

Nuculana  albirupina  (Harris)  Plate  13,  fifrs-  1^)  16 

Lcda  (Uhirupina   Harris,    1894,   Arkansas   (tcoI.   Survey,   Ann.    Kept,   for 

1892,  vol.  2,  p.  148,  i)l.  6,  fig.  1. 
Leda  albirupina  Dall,  1898,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  ii,  p.  578. 

Original  characterizaiion. — The  general  outline  an<l  api>earanee  of  this 
s|)ecies  can  be  seen  by  consulting  Fl.  VI,  fig.  1.  This  is  an  adult  speci- 
men.    When  young,  the  form  is  slightly  more  arcuate  an<i  gibbous. 

Specific  characters:  Presence  of  fine  concentric  striap  on  the  posterior 
portion  of  the  shell  which  bifurcate  anteriorly  an<l  vanish  entirely  upon 
reaching  a  well  niarke<l  sulcus  which  ra<liates  from  the  umbo  to  the  an- 
terior basal  margin;  anterior  portion,  as  well  as  posterior  dorsal  slope 
smooth  and  polished,  the  latter  is  travcrse«l  by  a  faint  ra<liating  fold. 

This  species  has  much  the  same  general  outline  as  L.  plivata  Lea,  the 
surface  of  its  anterior  portion  recalls  that  of  L.  media,  Lea. 

Localities:  White  Bluflf,  Arkansas  River,  Arkansas;  Wadsworth's  well. 
Long  Prairie,  Drew  County. 

The  specimens  fn)m  the  type  locality.  White  Bluff,  are  very 
fragile,  and  it  is  with  considerable  difficulty  that  a  fair  series  may 
be  obtained.  Additional  material  .collected  since  1892  proves 
that  there  is  no  general  "bifurcating  anteriorly"  of  the  stride  as 
noted  in  the  original  description,  nor  is  the  "radiating  sulcus"  so 
obvious  as  the  description  implies. 

In  form,  this  species  seems  close  to  mater,  but  it  lacks  the 
.vStrong,  transverse  stria?  of  that  si)ecies  over  the  postumbonal 
slope.  The  surface  sculpture  is  close  to  that  of  media  Lea,  yet 
the  postumbonal  furrows  and  ridges  of  that  species  are  but  faint- 
ly represented  in  this  species,  and  the  location  of  the  beaks  in 
these  tw^o  species  is  decidedly  different — likewise  the  general 
curvature  of  the  shell  form. 

Occurrence. — Resides  the  localities  in  Arkansas  referred  to 
above,  this  sii)ecies  has  been  found  on  the  Ouacliita  River  one-half 
mile  below  Gibson  Landing. 

Specimens  ficfured. — White  Hluff,  Arkansas  River,  Ark. 

Paleontological  Research  Institution. 

Holotype. — U.  S.  National  Museum. 

Yoldia  (NucuUna  ?)  psammotaea  Dall,  vars.  Plate  13,  figs.  17-20 

Toldia  pmmmotixa  Dall,  1898,  Wagner  Free  Inst.  Sci.,  Trans.,  vol,  3, 
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p.  o96,  pi.  34,  fig.  20. 
Toldia  p.s(imtnnt<i:a  IlnrriH,  1919,  Bull.  Amer.   Paleont.,  vol.  6,  p.  72,  pi. 

25,  figs.  25-31. 
Ortfwyoidia,   psammnftm    fetewart,    I9.'5n,    Acad.    Nat.    Si'i.    Philadelphia, 

Sjwe.  Publ.,  No.  3,  p.  61. 

We  have  discussed  the  characteristics  and  occurrence  of  this 
St.  Maurice  species  in  volume  6  of  these  Bulletins  referred  to  in 
the  synonymy.  In  the  Jackson  Eocene  there  are  several  forms 
with  very  thin  shells  and,  so  far  as  our  collections  are  concerned, 
always  in  a  very  imperfect  state  of  preservation.  At  White  Rluff, 
Ark.,  there  are  many  crushed,  fragmentary  specimens ;  at  Mont- 
^^omery,  La.,  there  are  scattered  fragments  of  the  psammotccn 
type;  and  likewise  in  Little  Stave  Creek,  Ala.;  in  the  limy  beds 
l)robahly  tift>  feet  above  the  Claiborne  sand  bed.  These  frag- 
ments generally  show  a  more  slender  jKjsterior,  terminating  more 
l)ointedly  than  in  psammotcca.  We  have  no  specimens  of  this 
si)ecies  w»*h  quite  so  broad  a  swing  in  the  i)osterior  hues  of 
i^n-owth  as  shown  in  Dall's  figure  of  the  tyi>e.  A  good  photograph 
of  this,  however,  mi<<ht  give  a  slightly  different  impression.  We 
have  inserted  (PI.  13,  rig.  20)  a  ph(Jtograph  of  psammotcca  as  a 
stand:  -d  with  w^hich  to  compare  Jackson  material. 

Specimens  fufiircd. — Taleontological  Research  Institution. 

V-*Idla  psammotsea   ?  var.  rubamnis,  n.  var.  Plate  11,  li;r.   1 

.\t  Montgomery,  Bayou  Toro,  and  elsewhere  in  the  Jack5on 
Locene  beds,  there  are  numerous  fragments  of  a  nuculanoid  form 
vitli  very  thin,  p()rcc]anet)us  Voldia-Wkv  shell,  but  with  beaks  not 
io  centrally  located  as  in  the  genus.  Between  l)eak  and  base  the 
shell  is  aj)t  to  l)e  rather  gibbous  and  broad,  with  iK)Sterior  some- 
what elongate  and  narrow.  Taking  figure  i,  [Mate  14  as  typical 
for  this  variety,  these  characteristics  show  out  clearly  when  com- 
pared with  rigure  20  of  Plate  13,  Yoldia  psammotcca  Dall.  It 
seems  (juite  possible  that  specimens  like  figure  18  of  the  same 
I)late,  from  Little  Stave  Creek,  Ala.,  some  distance  alx)ve  the 
Claiborne  sand  bed,  may  belong  to  this  variety.  The  imperfect 
s|)ecimen  shown  by  figure  19  closely  approaches  Y.  psammotcca. 

Holotypc  and  specimen  fujurcd. — White  Bluff,  Ark. 

Paleontological  Research  Institution. 
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Sub{?enus  HILGARDIA  new  subgenus 

SiihgoiiotyiK'. — Lvda    mnlfiliiienta   (.'onra«l,   Ai-tuL   Nat.   8ci.    Philadelphia, 

Pioc,    1H5;"),  p.   2o8,   ainl    Wailcs,    Rej)t.    A^ric.   ami    Gool.    Mississipi^. 

1854,  pi.   14,  fig.  4. 
Illustration. — A»   above,    also    copied    in    Bull.    Ainer.    Paleont.,    vol.    24, 

19:^9,  pi.  2'A,  fig.  4.     St'o  also  thesi-  Hullotins,  vol.  6,  1919,  ]A.  2:;,  figs. 

11,  12:  \Vagn<M-  Free  Inst.  Sci.,  Trans.,  vM.  :4,  1.S9.S,  pi.  2.1,  fig.  11 

The  ix)inte(l  i)<>steri()r,  the  pseudo-concentric  hnes  turned 
abruptly  upwards  at  the  anterior  margin,  the  escutcheon  with 
lK)Utin^  liganiental  margin,  and  rachating  smooth  ridges,  the  post- 
umbonal  sloi)e  with  its  crenuhiied  racHi  (three  of  which  are  gen- 
erally stronger  than  the  others),  and  the  fre(|uent  occurrence  of 
radii  over  the  whole  surface — all  tend  to  ])roduce  a  very  marked 
type  of  XuculaHa.  The  name  is  given  in  honor  of  Dr.  F.ugene  W. 
Hilgard,  father  of  Mississippi  geolog\. 

Nuculana  (Hilgardia)  multilineala  'Conrad;  Plate  14,  figs.  2-6 

For  a  coi)v  of  the  oriiHnal  descri|>tion  and  notes  on  this  spe- 
cies, >ee  volume  ()  of  these  bulletins  ( I9iv>,  p.  38).  In  its  typical 
form,  this  si>ecies  must  he  considered  as  one  of  the  most  import- 
ant Jackson  stage  markers.  Since  the  more  general  of  its  char- 
acteristics were  fairly  well  developed  in  the  ui)per  l)ed^  of  the  St. 
Maurice  stage,  and  since  it  i^  so  well  develo]*ed  and  generally  dis- 
tributed in  the  Jackson  stage,  we  have  often  wimdered  at  its 
seeming  absence  in  the  C'lniborne  sand.  Neither  Conrad,  Aldrich, 
DeGregorio,  Cossmann.  nor  Dall  liave  listed  it  as  occurring  in 
the  Claiborne  sand  bed.  I>ut  we  have  founrl  one  s])ecimen  in  the 
iij>per  part  of  the  (r(  pher  Hill  beds  near  St.  Stephens  J^lufF,  which 
{)roves  that  somewhere  in  the  olVmg.  during  Claiborne  times,  this 
sjX'cies  was  carrying  on,  ready  to  assume  its  imixntant  nMe  in 
the  oncoming  Jackson  invasion. 

Occurrctu'c.  -Wi:  have  obst-rxed  this  snecie>  in  |ackson  beds 
from  the  Sabine  River,  to  the  T(»mbiglK^e.  Dall  f  i8()8.  p.  588) 
rei)orted  it  from  "nummulitic  beds  near  Martin  Station,  Florida." 
So  far  we  have  not  observed  it  at  Crow  Creek  or  White  Bluff, 
Ark.,  in  fact,  nowhere  north  of  Cleveland  Count\.  It  s^'ems  most 
abundant  in  the  Jacks(m-(  larland  Creek  district.  Mississippi. 

Holotypc — Unknown. 

Specimens  fifjiired. — Figs.  2-6,  Moodys  J^ranch,  Jackson,  Miss. 

Paleontological  Research  Institution. 
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Nncalana  linifera  ?  Conrad  Plate  14,  fig.  8 

Nurulana  linifera  Conratl,   IMfio.   AnuT.  Jour.  Conch.,  vol.  1,  p.   139,   pi. 

10,  fig.  8. 
LciUi  linifera  Dall  ?,  180S,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  o,  p.  591. 

Conrad's  description. — Elliptical,  ventricosc,  equilateral,  concentrically 
ribl:>e«l;  ribs  obsolete  posteriorly,  an<l  remote;  eacli  si<le  lias  a  slight  fur- 
row or  fold  radiating  from  the  beak;  anterior  extremity  acute;  ventral 
margin  rounded. 

This  small  species  is  very  iK?rfect,  with  both  valves  connecte<i.  The 
figure  is  much  enlarged. 

Dall  remarks  (z'ide  supra);  "The  shallow  radiatinj^ '  furrow- 
on  the  rostral  end  of  Conrad's  shell  is  misrepresented  as  a  rib 
on  his  figure.  Hie  shell  is  subrhomboidal  and  comi)rcssed  with 
the  concentric  lines  si)arse,  obsolete  anteriorly  and  on  the  ros- 
trum." 

Conrad's  specimen  was  from  his  ** Enterprise''  (Garland  Creek) 
material,  but  so  far  we  have  not  obtained  anything  corres[)onding 
closely  to  his  or  Dall's  descrijrtions.  Some  forms  of  the  young  of 
miiltilincafa  (V\.  14,  figs.  5,  6)  have  very  much  the  general  out- 
line as  figured  by  Conrad  for  his  linifera,  but  all  (jur  specimens 
show  traces  of  radiate,  crcnulate  lines  on  the  postumbonal  slope. 
A  large,  imperfect  specimen  (tii:^.  8)  from  near  the  mouth  of  Gar- 
land Creek,  and  from  a  horizon,  slightly  hi'^her  than  the  main 
Garland  Creek  fauna,  has  more  subdued  ornamenlatic^n  and  may 
possibly  be  an  adult  of  Conrad's  minute  linifera.  As  the  figure 
of  his  type  s|>ecimen  is  very  imi)erfect,  we  herewith  introduce  as 
figure  Sa  a  copy  of  Meyer's  i)encil  drawing  of  the  same. 

Ilolotype. — Museum,  Acad.  Nat.  Sci.  Phila. 

Section  LEDINA  Dall,  1898 

(W.'itTMtM-  Vrvv  Institute  of  Science.  Trsinsncti<Mis,  vol.  .T.  p.  5S0 ) 
Ty\\v~-hvda  flnn'rn  Conr.-id,   1S()()   <  in»t    l.S4())      (/..  sniirna   DalH.  Acad. 

S"at.   Sci.    I*liil;idelpln:i,   .lour.,   l2d   ser..    vol.    I,    \Hi\{).     p.     29."),     pi.    47, 

fig.  2(). 
Illustration.— Bull.  Amer.  Palcont.,  vol.  1,  isj)fi,  pi.  14.  fig.  7. 

Nuculana,  sp.  Plate   M,  fiir**.  0-11 

Characterization. — Size  and  i^eneral  form  as  indicated  by  the 
illustrations ;  surface  when  young,  smooth  and  shining,  later  with 
faint  folds  corresiK)nding  with  incremental  lines  over  the  medial 
portion  of  the  shell;  very  faintly  striate  anteriorly,  jjosterior  third 
always  smooth  ;  teeth  very  long,  v-shajjed,  breaking  when  valves 
are   ])u]]ed   apart;   umbonal    ridge   faintly    defined,   one   obscure 
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radiating  ridge  between  it  and  the  liganiental  margin.  We  know 
of  no  sj>ecies  with  which  this  is  closely  related,  hut  there  is  a  gen- 
eral resemblance  between  this  and  clwrca^=^sminia  Dall  of  the 
Midway  stage. 

Occurrence, — We  have  no  \)Voo{  that  the  two  specimens  we 
have  of  this  s|)ecies  came  from  a  Jackson  horizon.  They  are 
labelled  simi)ly,  **Sour  Lake  well,  1500  ft."  lUit  they  may  be  met 
elsewhere  and  may  serve  for  correlating  the  well  material. 

Specimens  fi(/ured. — The  larger  specimen  may  Ixr  taken  as  the 
holotype. 

Paleontological  Research  Institution. 

Section  SACCELLA  Woodrinjr,  1925 
(Cariu'jjio  Inst.  Washington,  Piibl.  No.  :Ui6,  j».  lo) 

Type. — Arm   Jiatjilis    ('lu»ninitz.    Conch.    ('«!).,    vol.    7,    17S4,    p.    199,   pi. 

5;*),  fijj.  .146. 
Illustration. —  JStt'    above,    also    Keevi',    Conch.    Icon.,    1.S71,    Ladd,   pi.    8, 

fig.  ;■>:{;   *' Ij.  rommittala    Philippi"   Soworhv,   Thesaurus,   vol.   ;?,    1866, 

1».  i:;l  of  **Nuculi«lii',"  pi.  2l'S,  fijrs.  SO,  SI. 

Nuculana,  sp.  Plate   14,  fiK».   12-14 

Characterhation. — i^ize  and  'general  form  as  indicated  bv  the 
illustraticms ;  surface  marked  supra-centrally  by  four  to  six  heavy, 
rather  sharp,  folds  while  i)eripherally  the  markings  become  less 
[)rominent ;  umbonal  angle  marked  by  a  row  of  beading,  each  bead 
lepreseiitir.g  the  jn^stcrior  termination  of  a  concentric  fold;  a 
slight  radiating  sinus  extending  from  beak  to  anterior  basal  mar- 
gin and  i)ostcriorly  from  beak  to  i)Osteri()r  basal  margin  just  below 
line  of  bca<ling;  area  l)ehind  umbonal  ridge  concave  with  no  sign 
of  a  ridge  limiting  the  escutcheim,  teeth  v-sha])e(l  and  long;  no 
sii)honaI  ridge  or  fold  within. 

This  little  shell  is  of  the  panv  Rogers  stock  antl  is  {)erhaps 
more  nearly  related  to  rohusta  Aid  rich  than  to  any  other  species 
described  from  our  Tertiary  formations.  That  s]>ecies  is  without 
the  surface  markings  described  above  and  has  a  lunule  and 
escutcheon  defined  by  a  well-marked  radiating  fold  as  will  be 
seen  by  consulting  Aldrich,  plate  6,  figure  i  (  n^)5,  p.  ^x)).  The 
same  remarks  may  be  applied  to  cotasarca  Dall. 

7\'Pes. — l^xact  localily  an<l  horizon  not  given.  Associated  with, 
but  not  labelled,  Jackson  material  from  Louisiana. 
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Paleontological  Research  Institution. 

Genus  NUCULA  Lamarck,  1799 

(Sofiete  d'Histoiro  XatinvUc  dv  Paris,  Mcinoiros,  p.  87) 
Genotyju*. — Area  inivUits  Liiiiio,  iSysteina  NnturH*,  loth  «•<!.,  1758,  p.  695. 
Illustration.-— Reeves,  C'oneh.  Icon.,  vol.   U),   1871,  Sui-ulu^  pi.  1,  fij^s.  2a, 
1»;  yowerby,  Thesaurus,  vol.  :;,  18(>(),  i»l.  IV,  ^^a.  Vl\,  V12\  (Jran;   and 
Gale,  San  Diego  Soe.  Nat.  Hist.,  Mem.,  vol.  1,  19.U,  pl.  1,  figs.  4,  o. 

This,  Hke  Nuciilana,  is  a  very  old  ^enus  goinj^  back  to  the 
Paleozoic  and  showing  quite  modern-appearing  forms — in  mid- 
Devonian  horizons,  for  example. 

Nucula  ma^rnilica  Conrad,  vars.  Plate  14,  fi^s.  17,  18-21 

For  a  reprint  of  Conrad's  original  description,  together  with 
references  to  the  literature,  see  volume  6  of  these  Bulletins  (1919, 

P.73)- 

There  is  little  difficulty  in  separating  the  true  ma<jfufica  from 

the  Jackson  representatives  when  j)laced  in  juxtaposition.  The 
latter  appear  more  extended  anterior!},  not  so  gibbous,  less  de- 
veloped umbonally,  but  with  sharper  beak.  In  these  res|)ects  they 
seem  to  stand  halfway  between  the  typical  nia(/nifica  and  the  va- 
riety niauriccnsis,  from  the  St.  Maurice  beds  l)el()w  tlie  Claiborne 
sand.  Since  a  varietal  name  will  be  convenient  in  discussing  the 
relationship  of  the  several  forms  of  this  sj^ecies.  we  may  call  this 
var.  yacoo'cnsis.  Taking  as  lect()tyi>e  for  niaiiricensis  the  speci- 
men re[)resented  b\  figure  5.  plate  26  (  vol.  0,  these  Bulletins  al- 
ready  referred  to)  and  figured  again  here  as  figure  21,  FMate  14, 
its  relationship  with  subscijuent  variations  can  lye  readily  ob- 
served (see  PI.  14). 

Occurrence. — The  Jacksonian  variety  yacooensis  is  very  con- 
spicuous in  the  yellow  sands  at  Sims  Siding  eight  miles  north  of 
Yazoo  City,  Miss.  It  is  fairly  well  represented  in  collections 
fiom  Danville  on  the  Ouachita  and  at  Montgomery,  La.  Si)eci- 
mens  from  the  Wooley*s  Bluff  locality,  chough  rather  small,  seem 
clearly  referable  to  this  variety.  The  small,  thin  s|>ecimens  ob- 
viously of  the  ma<inifica  stock  found  farther  noith  in  Arkansas — 
at  White  Bluff  and  Crow  Creek,  for  example — may  deserve  a 
separate  s|)ecific  name. 

Specimens  fiqnred. — h^ig.  17,  Claiborne  sand  at  (losixjrt,  Ala., 
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showing  form  of  typical  maijnifica  with  heavy  umbonal  develop- 
ment. (See  also  these  Bulletins,  vol.  6,  pi.  26,  fifjs.  1-3,  'S>.y 
Fig.  18,  Claiborne  sand  at  Gosixjit,  showing  unusual  anterior 
development,  closely  approaching  var.  yacoo'cnsis.  Figs.  19,  20, 
syntypes  of  yacoocnsis  from  Sims  Siding,  eiglit  miles  noitli  of 
Yazoo  City,  Miss.,  showing  longer,  more  rectilinear  posterior 
margin,  less  inflated  umbo  and  more  ix>inted  l)eak  than  seen  in 
fig.  17.  Fig.  21,  holotype,  var.  inauricoisis,  St.  Maurice  I'locenc 
horizon,  base  of  bluff,  upper  lamHng,  Claiborne,  Ala.  F'ig.  22, 
the  small  unnamed  maynifica-liki^  form  of  Nucula  occurring  af 
White  Bluff,  Ark. 

Paleontological  Research  Institution. 

Nncula  ovula  Lea  Plate  14,  figs.  23,  31 

For  a  copy  of  the  original  description  and  references  to  the  lit- 
erature, see  these  Bulletins,  vol.  i,  1896,  p.  i()8;  vol.  2,  1897,  p. 
242;  vol.  6,  1919,  p.  75, 

With  further  study  on  more  material  it  is  evident  that  many 
modifications  of  this  general  form  will  be  delimited  and  perhaps 
named  from  sub-Clailx)rne  Eocene  material.  The  standard  stock 
for  comparison  naturally  comes  from  the  Claiborne  sand,  Clai- 
borne, Ala.  Plate  26,  figures  12-14  (these  Bulletins  vol.  6)  il- 
lustrate topotyi)es.  Varieties  occur  in  the  Jackson  beds  above 
the  Claiborne  horizon — as  at  (iarland  Creek — that  seemingly  may 
well  be  intermediate  between  ovula  and  sphcniopsis  Conrad.  In 
the  Jackson  district  we  have  seen  only  variants  of  sphcniopsis. 

Specimens  fif/nrcd. — Figs.  23  and  31  are  from  the  Claiborne 
samJs  at  Claiborne,  Ala.,  ami  show  typical  forms  of  this  species. 
They  are  here  introchiced  for  comparison  with  specimens  of 
sphcniopsis. 

Nucula  spheniopeis  Conriid  Plate    11,  figs.  24-30 

Nueula  sphcniopsis  Connui,   ISOo,  Ainer.  Jour,  (-onch.,  vol.  1,  p.   140,  pi. 

10,  fig.  i:\. 
Xurula    nirridinnalis    AMricli     and     Meyer,      1SS7,     Soinlcr-AlMlr.     Dor. 

SeiK'konbor^.     Naturf.     (icsoll.,  p.   lo,  pi.  L\  fig.  L. 


a     Erroneously  lis«ttMl   as  figs.  4,  5,  and   0  under  A',   imiftnifua,  s,  .v.,  in 
work  cited. 
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CofiTOd's  origimJ  di'»cnplion. — OI>lii]uelT   orate-trijiDgnlar,   fli^tlj   yta- 
Uicotp;    [lostrrinr   si<lo   cauvifDnii,   cxtiviiiitv   acjlrlv    rnooilcH:    iifn«r 
margin  mJoutFl^v  rreaulateil. 
Hi*  ftf^^ure  leaves  much  to  lie  iie?ire<I.     However,  ihe  l<*calily 
we  unilerstaiKl  now  to  be  Garland  Creek  irnni  which  his  spieci- 
mens  were  tleri%e<l,  ami  the  "obliqueh   ovate-triangular  form," 
.•tc  of  his  ilescriplion  admit  of  little  iluubt  as  in  the  sjiecies  lie 
was  describing.      Here,  as  in  general  in  describing  Nuculas.  he 
uses  "[Hjsterior"  for  "antcri«)r"  and  nVi-  versa     About  Jackson, 
^liss.,  tliis  species  exhibits   it>  s^ht'niofsis-U>n\i  to  best  advan- 
tage.    In  fact,  Meyer  anil  Aldrich  ga%e  the  name  iiu-ruiionolis  to  a 
'leci<ledly  ohHque  iriangular  form.     A   copv   of  their  figure  is 
herewith  given  as  figure  Jf*,  Plate  14. 

This  species  in  some  of  its  fomis  approaches  ver\  closely,  or 
j-erhaps  blends  with,  ozula.  but  in  this  latter  the  lunular  area  is 
generalli  a  Httle  longer  than  the  same  area  in  stht'niopsis.  per- 
haps a  little  more  sharpl>  detined.  and  its  marginal  pouting  is 
greatest  higlter  up  towanis  the  beak.  For  comparison  with  fig- 
ires  24-30.  showing  various  s;>ecimens  and  fonns  of  sf-licniffsis. 
consult  ti'ture*  23  and  31  of  the  samt  plate  and  alsi)  figures  i_'-i4, 
plate  2l>  lit  volume  <>  uhc<e  Bulletins'  illustrating  toixn>i>es  ot 
mila. 

Genu!  VENERICARDI.%  Umarck.  1!>0I 

fitailrfH-.^Vi  iri  ri' 'II dill  im'  li.nf*  Laitiiin-k:  !<«■  e-lvniirt  \ra-l.  Nut. 
S-i.' I'l.ila.|.'l|.!.ia.  S|.,-.-.  I'ul.l..  N«.  :;.   XVMK  |..  \:»: 

IIIuM ration.— Muj.  HUt.  Nut.  <Vm-iv.  t;;iali.nu.>  Iliii«tr^.  ColWtion 
l.amrir.-k.  tlii)i>:iiri->.  li-H,  |.T.  ::4 ;  (■"'iiiiiiiii  :ii;.|  l'i»sarr.'.  toono- 
ICrn|>hip  Omi[il.'t. .  pf:..  vol.  1.  Ib"i4,  |,[,  :;i_  fi^,.  .17.4;  n.,.miiiu.  Iwinb. 

Since  the  publication  of  p'ehniin;tr_\  lli^cussion^  of  earlier 
Rocene  Mollusca  oi  the  Southtm  States  1  Harris.  lSiy>.  i!*4,~. 
iS*/^.  and  tfji'tK  tw)  important  articles  have  appearetl  relating 
t-(  the  \enericarid-  of  .Xnierica  )  Me  wart.  i<i^<\  pp.  150-173: 
<^;ardncr  ::u>l  Howie-.  i't,yn.  These  brin;:  into  the  literature  a 
ver",  cm-iderable  numl)er  01  new  name-,  esjiecially  s|>ecific  and 
•  ubgeneric.  the  iiesirabilit>  of  which  iimt  ab'ne  can  dttermine. 
There  -eenii  lo  I.e  n  ten'lenc;.  anioni;  m'-lcni  writer-  to  assimie 
inien-  from  -liftiereni  leiel-  'T  ■ii-tant  kolities  must  of 
mii  to  different  "siieciei,"      How  far  this  tendency 
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should  be  carried  depends  largely  on  one's  idea  as  to  what  con- 
stitutes a  "species."  The  same  writer  may  have  different  views  . 
at  (h'fferent  times;  as  for  example  Cossmann.  In  his  "Notes'* 
of  1893  (p.  14)  he  finds  the  Claiborne  Cardita  planicosta  "iden- 
tique  aux  individus  du  bassin  de  F*aris,"  but  in  1901,  he  writes  r 
a  "note"  for  the  sole  purpose  "de  confondre  irrcfutablement  cette 
legende."  (i90i,p.  653.) 

Vcnericardia  planicosta  Lamarck,  vars.  Plate  15,  fii;s.  1-11 

Plate  16,  Aks,  1-9 
(Section    Vvncricor  Stewart,   Aon<l.    Nat.   Sei.   Phila<lelphia,   8im»c.    Publ. 
No.  .{,  19:J0,  p.  153.) 

By  consulting  these  Bulletins  (vol.  i,  No.  4,  1896;  vol.  2,  No. 
9,  1897;  vol.  3,  No.  II,  1899;  and  vol.  6,  No.  31,  1919)  it  will  be 
seen  that  a  numl)er  of  varieties  of  this  stock  occur  in  the  ICmbav- 
ment  Eocene.  These  have  even  been  given  specific  names  by 
Gardner  and  Bowles.  As  we  recede  from  this  area,  esi)ecially  to 
the  West  Coast  of  North  and  Sk)uth  America,  representatives  do 
occur  deserving  of  separate  specific  designation  (Olsson,  1928, 
p.  71).  This  is  less  obviously  true  when  a|)plied  to  east  American 
and  west  European  areas. 

It  would  seem  that  one  of  the  rugged  branches  of  the  plani- 
costid  stock  is  that  represented  by  ** Cardita  densata*  Conrad, 
found  typically  developed  in  the  St.  Maurice  Eocene  beds  at  the 
base  of  Claiborne  Bluff  just  l)elow  the  bridge.  Many  of  the  si)eci- 
niens  here  are  rather  small,  but  some  among  them  are  decidedly 
good-sized  and  have  characteristics  closely  allied  to  typical  plani- 
costa of  western  Europe.  (See  these  Bulletins,  vol.  6,  1919,  pi. 
27,  fig.  2.)  This  branch,  we  believe,  gave  rise  to  all  the  planicosti 
forms  of  the  Claiborne  saml  and  Jackson  formations.  Those  from 
Jackson  are  listed  below  and  illustrated  on  Plates  15  and  16  of 
this  work.  For  the  reader's  convenience  Conrad's  description  of 
densata  is  herewith  given. 

Venericardia  planicosta,  var.  densata   Conrad    (Bull.  Amer.   Paleont.,  vol. 

6,  1919,  pi.  27,  figs.  1.  2) 

Cardiia  dfusnta  ('onrail,   1.S4S,  Acsul.   Nat.   8ei.   Plnlailelj>hia,  Jour.,   vol. 
1,  p.  i;iO,  pi.  14,  fig.  24. 

See  also  references  to  this  variety  in  our  Bulletins  referred  to 
above. 
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Conrad's  original  description  of  densaia  reads: — Obliquely  cordate, 
ventricoae,  thick,  with  about  twenty-five  flattened  eosta*  obsolete'  towards 
the  base,  narrow,  profouuil,  elevated  and  crenulated  on  the  umbo;  umbo 
very  prominent  at  the  apex;  anterior  basal  margin  oblicjuely  subtruneated, 
<lirect ;  cardinal  area  very  thick  and  <iilated,  the  teeth  oblique.  Height 
1  5/8  inch.     Length  the  same. 

LocaJity. — Claiborne,  Alabama. 

The  pretty  species  abounds  in  entire  apecimens  in  the  argillaceous 
stratum  near  low  water  mark  in  the  Claiborne  Bluff.  I  foimd  none  in  the 
e.pi>er  IhmIs.  Compared  with  C.  planicosta.  it  is  much  smaller, com paratively 
Hi.orter,  i...cker,  and  may  always  be  reaclily  distinguished  by  the  crenulated 
ribs  on  t..e  umbo. 

During  Jackson  times  this  virile  branch  developed  slight  modi- 
fications at  different  localities.  In  one  district,  YazfK)-Danville, 
the  modification  seems  sufficient  to  warrant  a  special  designation, 
as  already  noted  by  (rardner  and  Bowles.  New  localities  will 
naturally  show. further  modifications.  For  the  present  we  note 
the  following : 

1.  A  variant  (PL  15,  figs,  i,  2)  combining  characters  of 
dcnsata,  "claihoplata"  and  ''apodcnsota" ;  Crow  Creek,  Ark.,  also 
Sims  Siding,  above  Yazoo  City,  Miss. 

2.  Slightly  less  circular  forms  than  ''claibo/ylata/'  distinguished 
often  with  great  difhculty  from  dcnsota,  styled  J'euericardia 
iycncricor)  apodeusata  by  Gardner  and  I>owles  (1939,  p.  192). 
Somewhat  smaller  specimens  are  herewith  illustrated  (IM.  15, 
^ig^.  3»  4)  f^om  Mcxxlys  Branch,  Jackson,  Miss.  Closely  allie<l 
forms  are  found  at  Montgomery,  La.,  also  at  (iarland  Creek,  Miss. 
These  gradually  shade  into  the  following  variant. 

3.  Smaller,  more  erect  or  less  oblique  forms  with  intcrcostals 
more  clearly  defined,  found  characteristically  at  White  l^luiT  on 
the  Arkansas  River,  Ark.  (PI.  15,  figs.  5-9). 

4.  Specimens  showing  a  tendency  to  increase  in  relative  height ; 
decrease  in  number  of  ribs;  increase  in  cross-grooving  of  ribs; 
transitional  towards  the  following  variety  klimacodcs  Gardner 
and  Bowles ;  occurs  at  Montgomery,  Myatt  Landing,  and  es- 
l)ecially  at  Bunker  Hill  blufT  on  the  Ouachita  River,  La.  Such 
transitional  forms  are  illustrated  here  by  figures  10  and  11,  Plate 
15  and  figures  1-6,  Plate  16. 
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Venerieardia  planicoeta  var.  klimacodes  Gardner  and  Bowles 

Plate  16,  figs.  1-9 
Venerieardui    {Vtnericnr)    kUmantdts  Gar<lncr   ami    Bowles,    1939,   V.   fcf. 

Geol.  Survey,  Prof.  Paper,  No.  189F,  p.  19:i,  pi.  M,  figs.  9,  10. 

It  would  seem  that  the  extensive  transgression  of  the  sea  (lur- 
ing Jacksonian  times  produced  in  the  Embayment  area  great 
differences  in  type  and  place  of  sedimentation.  Such  differen,ces 
naturally  were  reflected  in  the  amount  and  kind  of  life  inhabit- 
ing  various  localities  at  various  times.  These  differences  are 
reflected  in  the  planicosta  stock,  the  variants  referred  to  above. 
That  they  all  stem  from  one  an<l  the  same  stock  seems  cjuite  evi- 
dent. The  emerging  of  the  somevvliat  elevated  klimacodes  form 
is  well  *under  way  at  Montgomery,  less  evident  at  Myatt  Landing 
and  Grand  View,  and  reaches  its  typical  stage  at  Bunker  Hill  and 
Danville,  La.,  and  one  mile  east  of  Yazoo  City,  Miss.  (Gardner 
and  Bowles). 

The  figures  shown  on  Plates  15  and  16  will  serve  to  indicate 
some  of  the  varying  characteristics  of  the  planicosta  stock  in  the 
Kmbajment  area  during  Jacksonian  times. 

Specimens  figured. — Plate  15,  figs,  i  and  2,  Crow  Creek,  Ark.; 
figs.  3  and  4,  Moodys  Brarwh,  Jackson,  Miss. ;  figs.  5-9,  White 
Bluff,  Ark.;  figs.  10,  11,  Montgomery,  La.  Plate  16,  figs.  1-9  from 
Bunker  Hill,  Ouachita  River,  La. 

Types. — For  the  present,  we  can  j^erhaps  do  no  better  than 
assume  that  the  specimens  figured  in  the  Catalogue  Illustre,  Col- 
lection Lamarck  (1914,  Dimyaires,  pi.  23,  fig.  i26a-c)  represent 
Lamarck's  idea  of  this  species  {planicosta)  since  one  specimen  at 
least  bears  the  inscription  ''Venericardia  planicosta*'  in  his  hand- 
writing {fide  this  publication).  Note,  however,  in  his  original 
description  (see  tliese  Bulletins,  vol.  i,  1895,  p.  172)  he  finds 
only  smaller  specimens,  var.  beta,  about  Paris,  while  the  fully 
developed,  figured  specimen  is  from  an  Italian  Piedmont  or  Flor- 
entine area.  The  figure  in  the  Annales  du  Musee  (1807,  pi.  31, 
fig.  10  a,  b)  shows  a  remarkably  pointed  and  hooked  beak  for 
typical  planicosta  from  Grignon.  So  far  as  Lamarck's  Italian 
localities  are  concerned,  Deshayes  (1824,  p.  149)  was  not  able  to 
find  any  proof  of  such  occurrences  and  concludes,  "je  presume 
que  M.  Lamarck  aura  cte  trompe  dans  cette  indication." 


The  sul>Keni>t>pe  oi  Venericardia  (I'enericor)  plankosta  is  the 
Nlitxinieu  (inured  by  Cianlner  ami  Howies  (1939,  pi-  35,  figs-  i,  2; 
ill.  ,y>,  tifts.  5,  (»),     L'.  S.  Nat.  .\his.  IJ704,  from  (Irijfiion,  France. 

lik'tolypc  oj  "I'ciicricartlia  {]'encricor)  klhiiacodes." — (iani- 
iici  ami  Itmvles  (11)31).  I'l.  37,  tiRs-  9.  10),  I'.  S.  Nat.  Mus. 
,i7.'<»(3,  imt'  niik-  soiilh  <if  Yazoo  C'itv.  Miss. 

!'y]iii'nl  ami  variant  re |i resent ativt-s  o{  kHmacudes  are  herewith 
tif^iirfii  on  I'laK'  id,  I'roni  Itimker  liill  on  the  Ouachita  River, 
north  I  jinsiana. 

ThK    kOTIXDA-ALTirOSTATA    STOCK 

111  |4<'"»'>':*1  oiitiinc  and  costal  onianicntation,  this  stock  seems 
(|uiti'  liistiiut  from  |ilanicostiil  lieveloimiems.  True,  the  latter 
viiiiciiini's  show  oonsiderahle  costal  creiiiilation,  hut,  in  >:eiieral, 
il  is  lonlint'il  lo  the  imilmnal  rej;ion  oi  vnunf;  s|«.ximens,  Lixrally, 
ai  least,  this  .slock  was  as  well  esta1ilishe<l  ami  <liversitie<l  in  the 
.\liil«a\  I'.oicnc  of  America  as  was  tlic  planicostiil.  In  this  con- 
nrciion.  note  the  characters  ni  such  s]>ecies  as  ji-illtuxfiisis.  I'ullti, 
.irii.ra,  .■..».  etc.  ^(laniner,  ii)3,v  pp.  1(13-170.  pis.  13-15I  ami. 
alwi,  ni.ie  the  loiii;er,  oltii-iKtliitii  outline  in  lit;tire  3.  plate  15  (\<)l. 
I  of  these  liiilleiin'il.  The  j;raviil  unilM>nal  ilevelopnicnt  i>resag- 
inn  h'Irliii  characteristics  is  well  estahlishe.l  in  .'^ahinc  T'ocenc 
tiine>  hy  inci/nittmi.  from  (irejrj;'^  l.amlin;;  horizon.  KAtreme 
iiriiliiiiiiil  ilevelo]>nKnit  ami  fun^inate  costal  ilevelopmem  >H.-ciirreil 
ni  a  W  ciuils  IShilT  form  a-^  slmwii  in  these  bulletins  (  vol.  n.  pi.  .11. 
liH'i  1  p.  The  St.  Mauiice  iluwer  tlailmnic'  stajie  furnishes 
a  wealth  of  internieiliate  '••liiiiitu  ulliri'slnlii  fiiniis.  C.  Imfiujuara 
Iniin  Texas  ami  /■  r'niti //./». 1  of  New  lersex  ntav  closely  approach. 
Ill  Mime  >i«'cinieii-..  the  ,illi,-.-sUilo  of  the  I'lailx-rne  samt.  \'a- 
iietie.  ,,./,.r„./,.«(.v  illiese  Itnlletins.  \ol.  o.  pi.  _>..  hj:.  ->'  an.l 
1,'i  iiliiiiii  (lianliier,  njj;-,  p,  3X1,  t\j;s.  -'4-7*  .hvcr^e  through 
foiins  rppie-.eni.-.l  Ii\  liniires  o  ;„kI  7,  plaie  j.i  .:.■.•.  dt  <  t.'war.ls 
wJiat  I'hmimei  Ii.i'.  .  alle.l  I'  i.-tinMO  \  103,*.  pi  S.  iifi.  7..  It  is, 
liowi'vei,  iiiit  liil  wr  11-aili  the  riailmrne  -ami  th.it  txpsoal  r-'tunda 
.iii'l  Jn:.:U.,t„  AU-  emoimteivl.  Here  .j.r:.-.  ,v,v:.':  readies  its 
ifiiilh  <i1  .li'\i'|.i|iini'iil  an.l  .li>.ipi>e.ii -.  while  '  ■•rni.:>j  ;>:i<^es  un. 
in  ii  aomrulittl  mmlilieil  invni.  into  the  l.ickson  or  upper  Eocene. 
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In  the  Jackson  there  seenis  to  he  something  of  a  recrudescence 
of  Sahine  iimlxmal  development,  while  costal  ornamentation  fol- 
lows closely  the  various  lines  of  Claihornian  representatives.  In 
the  Paris  Basin,  while  rotuncHd  outlines  and  costal  ornamentation 
closely  follow  American  analogues,  neither  the  nlficostata  quad- 
rangularity  nor  the  (/rcf/tjiinia-Vikc  umhones  .seem  t(j  have  heen 
developed. 

The  voun'^,  short  forms  of  alticosfafa  descrihed  hv  Lea  as  ['. 
siUimani  are  sometimes  taken  for  rotunda,  hut  the  flattening  of 
the  postumhonal  area  of  the  former  and  the  more  quadrangular 
form  serve  to  (Hfferentiate  the  two.  Yet  in  some  si)ecimens  of 
rotunda  there  still  remain  traces  of  the.se  characters  sufticient  to 
show  a  common,  though  distant,  ancestry.  Such  traces  have 
not  l)een  ohserved  in  the  suhse(|uent  Jacksonian  dkrrsidentata 
development.  Still  higher,  in  the  Red  Bluff  heds,  though  the 
rotunda  t\[)e  of  costal  ornamentation  may  survive,  the  numher  of 
rihs  has  hecome  notahly  less  than  in  Jackson  representatives.  This 
is  Dall's  species  carsoncnsis  illustrated  here  as  Plate  17.  fig.  9a. 
(See  also  Dall,  1903.  pi.  56,  fig.  9.) 

Venericardia  diversidcnfata   Meye:,  and  vnrs.  Plate  16,  fig.  10 

FlatL-    17,  lijis.   1-;^  5-U;    10-17a 

Caiditti  tftricd  CNmiad.  is.l-i,  Waih-s.  Kept.  (Jim)!.  and  Ajfric.  MissisHij)!*!, 

p.  *J89  (name  only). 
I'furricardid  dhu  r.suif  ntata   Mover,   1.S85,   Anicr.  .Jour.  Sci..   '.\d  rcm.,  vol. 

29,  p.  460. 
I'rutrirnrdin  rotuiuUt   var.,    Harris,    l>^i)4,    Arkansas   (icol.   Survey,   R<'j)t. 

for  1.S92,  vol.  2.  p.  149. 
I'nu rirardia   tcirira    Dnll,   I9n:{,   Wa^nor   Froc   Inst.  Sci.,  Trans.,  vol.  3, 

p.   1424. 

The  nomenclature  of  the  venericarids  of  tlie  rotunda  stock  in 
the  Rmhayment  area-  will  douhtless  he  continually  modified  for 
some  time  to  come.  ]\  rotunda  itself  is  very  close  to  ['.  ini- 
bricata  of  the  I^aris  l>asin  and  hence  is  a  Venericardia,  s.  s. 

Its  representative  in  Jackson  heds  was  listed  hy  Conrad  as 
Cardita  tctrica  as  noted  ahovo.  No  douht  he  had  the  same  si>e- 
cies  in  mind  when  compiling  his  Check  List.  No.  jcx)  (Smithson- 
ian Inst.  Misc.  Coll.  i86fS,  p.  23)  and  used  the  name  jackson- 
rnsis  We  have  used  Conrad's  name  tctrica  as  noted  hy  Dall 
( 1903,  J).  1424),  hut,  since  this  and  jacksoncnsis  are  clearly  noni. 
nud.  and  Meyer  has  given  a  short  diagnosis  and  name  {divcrsi- 
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dentata)  to  this  form,  we  are  unckr  obligation  to  continue  its 
usage.    Me_\er  says  (see  above  reference)  : 

In  Jaeksou  occurs  Vnuruxirdia  diversidentata,  n.  sjk,  similar  to  Vener. 
rotunda  Lea,  but  with  a  larger  beak,  ami  the  tooth  of  the  left  valve  hori- 
zontal, while  in  the  Claiborne  species  it  rises  obliquely.  Though  one  of 
the  Claiborne  8i)eoiniens  has  also  a  large  beak,  the  «UflFerenee  ap{>ears  to 
nie  to  be  of  such  ini]>ortance  as  to  require  a  new  sjK^cifie  name.  The  rela- 
tion to  Vener.  rotunda  is  so  obvious,  that  for  instance  in  HilganPs  (nH)logy 
of  Mississippi  it  is  enunieratetl  umler  this  name.  In  the  young  specimens 
of  the  Claiborne  species  the  tooth  has  nearly,  or  jK»rhaps  entirely,  the  same 
form  as  in  the  Jackson  sj»ecies. 

Meyer's  tyi)e  si)ecimen  is  preserved  in  the  Alal>ama  State  Mu- 
.*^eum  ami  is  herewith  illustrated  (IM.  16,  tig.  io>.  It  is  clearly 
a  good-sized,  somewhat  worn  Jackson  s|)ecinien.  Regarding  this 
species  Aldrich  remarks  (1885.  p.  307).  :  ''J'cficricardia  divcr- 
sidentafa  Mr.,  from  Jackson,  is  nothing  more  or  less  than  [*.  ro- 
tunda Lea.  Conrad  at  one  time  evidently  considered  it  new,  as 
he  gives  a  name  in  Wailcs  (Geol.  of  Miss.)  "Cardita  tctrica  but 
afterwards  abandons  it." 

Regarding  tlie  significance  of  subdi visional  names  to  be  ap- 
plied to  the  dircrsidcfitata  representatives  in  the  Jackson  beds,  it 
may  he  noted  that  in  the  Paris  Basin  Lamarck's  imbricata  sj)eci- 
mens,  as  labelled  in  the  Geneva  Museum,  are  separable  into 
groups  with  few  ribs,  coarsely  omamente<l,  and  those  with  more 
ribs,  more  finely  ornamented.  To  these  groups  names  like  squa- 
mosa and  dciians  have  been  applied  (Catalogue  Illustrc,  IQ14. 
Dimyaires,  pi.  25,  figs.  131 -138).  Somewhat  analogous  varieties 
of  rotunda  from  the  Clail)orne  sand  we  have  styled  var.  jumjina 
and  funicidata.  Dall  found  similar  conditions  in  the  JacksOn  and 
Rt(\  Bluff  beds  and  gave  two  new  specific  names,  pr<rcisa  and 
carsoncnsis  (1903,  p.  1427,  pi.  5O,  figs.  7-9). 

By  examining  our  I^late  17,  figures  1-17,  a  fair  idea  may  be 
gathered  of  tlie  characteristics  of  the  divcrsidcntata  Jackson 
forms.  It  is  the  fullness  of  the  umlxmal  region  that  serves  most 
readily  to  distinguish  it  from  the  rotunda  Claibomian  analogues. 
This  Meyer  has  already  [>ointed  out. 

The  costal  ornamentation  is  generally  more  evenly  distribute<l 
over  the  wliole  surface  of  the  valves  in  divcrsidcntata  than  in  ro- 
tunda.  The  beaks  in  divcrsidcntata  stand  up  high  and  give  the 
shells  a  cordate  form,  while  they  are  more  subdued  and  the  gen- 
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eral  outline  is  more  or  less  quadrate  in  rotunda.  When  ribs  are 
comparatively  few  in  number  and  conspicuously  serrate  (PL  17, 
tigs,  8  and  9)  the  carsoncnsis  type  is  adumbrated.  This  harks 
l)ack,  i)erhai)s,  to  fexalana  Gardner  ( 1927,  p.  370,  tigs.  24-27)  of 
Cook  Mountain  Kocene  horizon.  As  ribs  become  more  numerous 
and  costal  ornamentation  broadens  (PI.  17,  ti<(s.  1-3)  the  typical 
cih'ersidetifata  form  is  reached.  With  a  j:!:reater  increase  in  width 
of  costal  ornamentation  a  jlahellum  tyj)e  (these  Bulletins,  vol.  6. 
p.  80,  pi.  29,  ftg.  8)  is  produced.  This  is  a  common  Weches  for- 
mation type  at  Smithville,  Tex. 

Ribs,  may,  however,  l)ecome  more  numerous  and  the  costal 
crenulation  become  very  fine,  producing  the  prcccisa  aspect  (Dall, 
1903,  p.  1427,  pi.  56,  figs.  7,  8).  Plate  17,  figures  7,  10,  11,  and 
14  show  prcccisa  characteristics.  The  form  represented  by  fig- 
ures 12.  13  has  few  ribs  with  prcccisa  ornamentation.  It  comes 
from  the  same  Jackson  locality  in  Arkansas  as  figure  14  with 
more  ribs.  Passing  from  this  through  a  Gibson  Landing  Jackson 
form,  figure  15,  we  come  to  a  Garland  Creek  type  of  small  size, 
hut  remarkedly  gibbous  and  so  formed  that,  if  suspended  by  the 
beak,  it  would  appear  almost  equilateral  (see  figs.  16,  17,  T7a). 
This  may  be  referred  to  as  var.  symmetrica  Dall. 

On  comparing  the  figures  referred  to  alx)ve  with  the  represent- 
atives of  rotunda-alticostata  as  shown  on  plates  28-30  of  vol- 
ume 6  of  these  Hulletins,  it  will  l>e  noticed  at  once  how  thorough- 
ly the  alticostata  characteristixrs  have  all  disap|)eared.  There  seems 
to  be  not  even  a  suggestion  of  transitional  forms  as  noted  in  col- 
oradonis  and  trapaquara  from  St.  Maurice  horizons. 

For  convenience  in  further  studies  of  Jacksonian  tyi>es  Dall's 
descriptions  of  prcccisa  (1903.  p.  T-I27)  and  carsoncnsis  are  here- 
with inserted. 

Venericardia  prsecisa  Dall  Plate  17,  figr.  14 

Jacksonian  Eocene  of  Clevehimi  Omnty,  Arkansas,  at  Station  2232,  S. 
r{2,  T.  10,  R.  11  W.     G.  D.  Harris. 

Shell  thick,  small,  rounded,  with  small,  rather  anterior  not  elevated 
beaks;  sculj)tured  with  about  thirty-four  narrow,  uniform,  articulated  ribs, 
with  a  Trail  section,  separated  by  about  equal  V-shaped  iuterspae(»s  with 
no  accompanying  threads  or  riblets;  the  articulation  of  the  ribs  is  close, 


72  Bulletin  117  72 


even,  fine,  and  squarely  nodular,  flat  and  polished  above;  the  posterior 
slope  htis  tlic  nodules  more  elevated  and  longer  with  their  short  slopes 
ventrally  directed;  there  are  on  the  average  three  to  five  articular  nodes 
in  a  miilinietre 's  length  of  rib;  Innule  small,  convex;  beaks  situateil  about 
tne  anterior  tliird;  innge  heavy,  inner  margins  elaborately  an<l  deeply  iiut^^d 
Length  l.'l.O,  heiglit  iL*.;"),  diameter  8.5  mm. 

Tiiis  differs  from  /'.  tttuca  in  liaving  h)wer  anti  more  compact  ribbing, 
with  the  tops  of  the  ribs  flatt4?ned,  widened  anil  polished.  In  tetrica  the 
iH'aks  are  higlier,  more  prominent,  more  anterior,  and  the  sculpture  more 
rasplike. 

Specimens  similar  to  those  from  Cleveland  County,  Ark.,  (PI. 
I/,  figs.  1 1 -14)  rarely  show  the  numerous  costje  as  (lescri!)ecl  by 
Dall.  In  fact,  most  specimens  api)ear  intermediate  between  our 
fi^^ures  12  and  14.  Fi^^ure  7  shows  how  at  Moodys  Branch,  Jack- 
son, Miss.,  multicostate  forms  occur. 

This  form  is  very  close  to  /'.  clc(faits  of  the  Paris  Basin.. 

Venericardia  carsonensis  Dnil 

Well  figured  by  Dall  ( i9i\^  pi.  56,  fig.  9),  his  descrii)tion  is  as 
follows  (op.  cit.f  p.  1427)  : 

Carson's  Orei'k  and  Rt»d  Bluff  Kocene  of  Wayne  l\)unty,  Mississippi; 
Hums. 

Shell  somewiuit  squarish,  rounded,  moderately  inflated,  thin,  with  about 
nineteen  to  twenty-one  very  narrow,  elevated  radial  ribs,  separated  by 
much  wi<lcr  interspju*es;  sculpture  ind)ricate-nodulous,  the  nodules  in  j>er- 
fei't  specimens  heconiing  irregularly  spiuose  in  the  posterior  third  of  the 
shell;  the  nodules  an*  not  m>  close  to  each  other  as  in  J',  tttrica  and  I". 
prwcifio  as  a  rule,  especially  in  the  young;  lunule  small  and  impressed; 
the  beaks  are  lower  and  the  whole  form  less  oblique  than  in  V.  tetrica; 
hingi'  normal  and  more  «i(  licat«'  tiian  in  the  other  sjiecies  mentioned.  LiMigtli 
of  a  moderate-sizcil  specimen  17.n,  height   16.5,  <liameter  11.0  mm. 

While  the  spinosity  of  the  j»osterior  ribs  is  fn»quently  worn  away  in 
adult  individuals  it  is  (|uite  noticeable  in  the  younger  j>erfect  ones,  ami 
the  relative  sparseness  of  the  ribs  with  their  witle  interspaces  immediate- 
ly ilistinguishes  it  from  I',  trtrica  and  other  n«ar  allies.  It  reaches,  judg- 
ing by  fragments,  a  length  of  twenty  or  twenty-two  millimetres  when  fully 
grown. 

According  to  our  present  knowledge  all  si)ecimens  from  Carson 
Creek  and  Red  Bluff  should  be  regarded  as  Oligocene. 

Our  figures  8  and  <),  Plate  17  of  specimens  from  Moodys 
Branch  foreshadow  this  Red  Bluflf  species. 

This  type  of  (leveloi)ment  is  very  close  to  the  Paris  Basin  I'. 
sijiiamosii  Lamarck  and  [ '.  alticostafa  \V(H)d  (uon  Conrad)  of  S. 
England. 

Occurrence. — W  dhersideutata  is  one  of  tlie  most  common  and 
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widely  distributed  fossils  of  the  Embayment  area.  At  Robinson's 
Ferry  on  the  Sabine  River,  specimens  of  the  type  shown  here  as 
figures  8  and  9  are  found.  The  various  occurrences  of  this  spe- 
cies in  Cleveland  County,  Ark.,  we  formerly  referred  to  under  V. 
rotunda  var.  (Harris,  1894,  vol.  2,  p.  149).  Ball's  finely  ribbe<l 
prcecisa  is  from  this  district.  Most  accessible  collecting  is  along 
the  east  bank  of  the  Saline  River  near  Vince  Bluff.  The 
nodules  on  the  ribs  are,  however,  frequently  worn  off,  giving  the 
ribs  a  [peculiarly  narrow  appearance.  Strangely  enough  we  have 
as  yet  collected  no  specimens  of  this  species  at  White  Bluff  on  the 
Arkansas.  From  similar  beds  on  Crow  Creek  near  Forrest  Citv 
several  normal  forms  have  been  found.  In  Tancock  Prairie  and 
especially  in  the  Bunker  Hill  bluff  on'  the  Ouachita  River,  nu- 
merous well-preserved  specimens  may  be  quickly  obtained.  They 
resemble  most  closely  those  found  at  Montgomery  on  the  Red 
River.  Both  at  Mont^^omery  and  in  the  vicinity  of  Jackson,  Miss., 
great  variations  are  shown  in  size,  outline,  and  ornamentation 
(see  Fl.  17,  figs,  i,  2,  7-10).  The  small,. very  rotuml  form  shown 
by  figures  16  and  17  from  Garland  Creek,  north  of  Shubuta,  we 
are  referring  to  (jarlandia,  n.  var. 

Types. — Of  diversidcntatcu  Alabama  State  Museum 
Oi  carsonetisis,  U.  S.  National  Museum 
Of  var.  prcecisa,  V.  S.  National  Museum 
Of  var.  (jarlamiia,  Paleont.  Res.  Institution 

Specimens  fi(jnrcd. — Figs,  i,  2,  Jackson,  Miss.;  {\\:^,  3.  Bunker 
Hill,  La.;  fig  4,  (kjsiK^rt,  Ala.;  '^g.  5,  Jackson,  Miss.;  fig.  5a, 
Claiborne,  Ala.;  ^\:!:.  6,  Jackson,  Miss.;  ^v^.  6a,  Claiborne,  Ala.; 
fig.  7,  Jackson,  Miss.;  \\g.  8,  Jackson,  Miss.;  ^):^.  9,  Jackson, 
Miss.;  fig.  9a,  Hiwannee,  Miss.;  fig.  10,  Jackson,  Mi^s. :  h'^^s.  11, 
12,  Montgomery,  La.;  T\^.  14,  Vince  I'luff,  La.;  fig.  15.  (M])Son 
Landing,  La.;  figs.  16,  17,  Garland  Creek.  Miss. 

All  specimens  in  the  Paleontological  Research  Institution. 

Venericardia  parva  Lea 

General  Remarks. — For  Lea's  descrii)tion  and  Dall's  remarks 
on  a  variety  of  symmetrica,  see  these  Bulletins,  volume  6,  1919, 
p.  88.     Lea's  description  is  excellent  and  his  figure,  though  small, 
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is  well  drawn.  The  crenulation  on  the  22-24  ribs,  in  Claiborne 
sand  specimens,  when  not  eroded,  is  very  distinct.  The  typical 
form  from  this  horizon  is  about  5  or  6  mm.  in  length.  Very  close- 
ly allied  or  conspecific  forms  are  found  in  the  Lisbon  horizon  at 
the  base  of  the  Claiborne  bluff  and  at  Woods  Bluff  in  the  Sabine. 

Jackson  si)ecimens  from  Vince  Bluff  on  the  Saline  River,  Ar- 
kansas, are  about  one-half  the  dimensions  of  the  Claiborne  sand 
specimens  and  have  fewer  ribs  (about  18).  L'neroded  specimens 
show  the  typically  heavy  crenate  costation.  I^he  beak  is  compara- 
tively high  and  s<jmewhat  curve<l.  This  seems  to  be  ,(;lose  to  what 
Meyer  has  styled  ]'encncardia  parva,  var.  jacksonensis,  and  to 
the  V.  (Pleuromcris)  Icoiioisis  from  the  St.  Maurice  lu)cene  of 
Texas.  Of  like  tlimension^j  (3.  5  mm.)  is  a  FlcuronicrisAikc  form 
with  about  14  ribs,  from  the  Sabine  River,  which  may  be  called 
Iti^izna.  Very  small  shells  with  comparatively  great  thickness  and 
gibbosity  are  found  on  the  Sabine,  on  (iarland  Creek  and  at  Jack- 
son, Miss.  These  apj)ear  to  be  what  Meyer  has  called  V.  inflatior, 
var.  jacksoncnsis.  V.  (Pleura fucris)  torfidens  Harris  from  Lis- 
lx)n,  Ala.  is  a  thin-shelled  form  with  coarse  ornamentation. 

Typical  panv  is  twice  tlie  dimensions  of  other  forms  here  dis- 
cussed. Its  lunule  is  but  little  iK)Uting,  and  its  ligament  j)artially 
external.  In  others  the  ligament  seems  to  lie  anchored  on  the  in- 
terior escutcheon  margin. 

Subgenus  PLEUROMERIS  Conrad,  1867 
(American  Journal  of  Concliolo^y,  vol.  .H,  j>.  12) 

Suhgcuotype. — Pleuromcris  decemcostata  Conrad  (=?  Car- 
dita  tridcntata  Say).  Say's  f  rid  en  fata  is  a  Recent  form  on  the  At- 
lantic Coast  of  the  I'nited  Staes ;  decemcosata  Conrad  was  evi- 
dently a  name  intended  to  be  ai)plied  to  that  Kast  Coast  Miocene 
form  at  first  regarded  by  Conrad  (183S.  ]>.  76)  as  tridentata  Say, 
but  later  separated.  Dall  would  have  them  one  and  the  same 
(Conrad,  Reprint,  18(^3,  p.   [127]). 

Conrad's  characterization  of  Pleuronieris  is  as  follows: 

Equivalvc.  triangular,  ra'lially  ribbiMl;  liiiijr«»  in  tlic  right  valve  with  one 
broad,  nearly  direct  concave  or  broadly  furroweil  n'curved  tooth,  the  u]i- 
per  extremity  acute  and  oj)posite  or  above  the  ajjcx  of  the  shell;  hinge  in 
the  left  valve  with  three  teeth,  the  anterior  one  small  and  fitting  into  a 
cavity  in  the  opj)Osite  valve. 
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Venericardia   (Pleuromeris)   parva,  var.  jacksonensis  Meyer 

Plate  17,  figs.  19-21 

rcncri<rardia  pana,  var.  jarksviu  n,sii(  Mover,  188i),  Anier.  Jour.  Sci.,  vol. 
29,  M  ser.,  p.  460. 

The  very  brief  diagnosis  of  Me\er  without  a  figure  leaves  one 
in  doubt  as  to  just  what  he  had  in  hand  in  describing  this  variety. 
Figures  19-21  corresixjnd  fairly  well  to  his  description,  which 
reads : 

Venericardia  parva  Loa  occurs  in  Jackson  in  a  small  form  with  straightor 
lattral  margins.  These  two  (|ualitios  are  not  constant  in  C>lailK)rue,  an<l 
the  distinction  is  properly  ma^le  by  a  varietiu  nanje,  var.  JarkHontHMS.* 

Occurrence. — Meyer's  wonls,  though  not  clear,  would  seem  to 
imply  that  this  form  occurs  in  Claiborne  l)eds  as  well  as  Jackson, 
(^ur  si)ecimens  are  from  the  Sabine  River. 

Type. — V.  parva,  var.  jacksonensis,  the  Johns  Hopkins  Uni- 
versitv  Museum. 

Specimens  figured. — One  mile  below  Robinson's  Ferry,  Sabine 
River,  Texas. 

Venericardia   (Pleuromeris)   parva  Lea,  var.  Plate  17,  figs.  25,  26 

Small,  rather  thin,  multicostate  form ;  beak,  though  slightly 
eroded,  showing  concentric  sculpture  without  costje.  Compare 
markings  on  beak  of  Pleuromeris  aldrichi  Harris  (1919,  pi.  32, 
fig.  26). 

Specimen  figured. — Vince  HlufF,  Saline  River,  Ark. 

Venericardia  (Pleuromeris)   inflatior  Meyer  Plate  17,  figs.  18,  18a,  IHb 

VriK ricardia   inflatior   Meyer,    18.Si5,    Amer.   .lour.   Sci.,    vol.    «9,   '.U\   ser., 

I>.  460. 
Venericardia  paria^  var.  .sifmniflrico  /  Dall,  lOU.i,  Wagner  Free  Inst.  Sci., 

Trans.,  vol.  'A,  p.  U'A2. 
Cardita  {Venericardi4i)  transrcr.saj  var.  jurcnis/  <le  (iregorio,  1SJ)0,  Mono- 

grapliie  <le  la  Faune  Eoc^^nique  «le  rAlabama,  i>l.  .*il,  fig.  20. 

Meyer's  description  of  this  si)ecies  is  very  inadequate  for  iden- 
tification purposes.     It  is  as  follows: 

A  specimen  from  Claiborne  resembles  Venericardia  parva  Lea,  but  is 
very  <listinct  by  being  still  smaller,  very  much  inllate«l,  having  a  much 
larger  beak  and  less  nodulous  ribs.  It  may  be  called  Venericardia  inflaiinr 
The  same  form  is  also  rare  in  Jackson  in  a  variety  with  straighter  lateral 
margins,  var.  J(U'k\Honenf<is. 

Since  our  specimens  (figs  18,  i8a)  are  from  the  Jackson  lo- 
cality, (Garland  Creek,  and  seem  to  corresjKjnd  wnth  typical  in- 
flatior, the  slightly  higher  specimen  from  Jackson,  Meyer's  tvpe 

*  Not  to  be  confuse*!  with  Conrad's  V-  juckson^n^is  (1866,  No,  200. 
p.  23), 
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for  JacksoncHsis  (fiff.  i8h")  woiilil  sc;iicvly  seem  wDrtlij'  of  even 
varietal  .lesif,'iiati(m.  Anil,  ;is  Me_vt-r  in  a  jireviims  |)ara},Tapli 
on  tlie  same  page  names  a  variet\  of  parva,  Jai-k.iiiiicii.iis,  this 
varietal  name  cannot  he  aiiplied  ti>  a  form  of  iiiflatinr. 

Type. — /■'.  iii{lalior,  var.,  " jacksom-iisis."  Kij;.  i8i).  Alaliaiiia 
State  Museum. 

SpecimcH  fitjured  of  iiiflafhr. —  I'ig.  18,  18a,  from  (larlaml 
Creek. 

Paleontokigical  Kesearcli  Institution. 

CenuB  ASTAKTE  Sowerby,  1R1G 
(Mim-rnl  Ciiiii'liuloKy,  viil.  H,  |>.  »^j 
Ui-iiutviH'.-  ■yriiux  Mi.tiiui  (Mntmi  anil  Rni-krttl  ho  <l<':>it;iiiit<"l  l>y  ISuworliy 
(p.'tm  Hitji.  cil.i-.    iJitiiii'  KV  11(111  \iiioii!>  nith    tlu-  oliliT   xiilrutii    •Yn    Cast:! 
(BriKidi  (^im-holoirv,   177H,  j.. 'l}i:;i.     a.v  K.   A.   Btiiith.  Jm-.t.  Cimvh., 
vol.  :t.  1SS1.  |i|>.  1!Mt::;i:;.  dit  gem-T»\  ■liKciis^inu  i>t'  .Ularl,   ;iiiil  :illies; 
nl«i  Dnll.  Wjiuiii-r  Km-  lust.  S.-i..  Trims..  v..l.  :l.   liMi:;.  i.p.   Hn.-.-14!I«. 
IlloKtratiniis.— Kisclirr,  Mitti'l  .Ir  CliipIi.,  IXhT:   IH-Kiiv,  7.,mIiiki  of  New- 
York.    I>i4:i.  111.  :!S,  fi|i,  UNI  ;   SiiuitLv.  Tlii-siiiiriiH.    IS.-;.-;,  vol,   2.   l>lnt.-«. 
j>1.   11(7,  ««>..    I  :i— nil  >riv,i:   iis  ..Mfr.j(«  .l,i   Tostn. 

For  elaborate  synonymy,  see  naiitKenlH-Ty  anil  l'"ibclier  in 
Resultats  iles  Caniiiaunies  Scientii"u|nes,  Alhcrl  i.  I'rince  ile  Mo- 
noco,  Fasc.  37,  1912,  \>\i.  .\t2-4iC>. 

AHtaHe  IrlanenUla    Meyer  Plato    IS,   Ciks.   11-U 

A^l'ntr   ln.,iu<„l,i'u   M.-v.t.   l'^<(i,    .Mi.l.!iNi:i    (i.'ol.   Siirvy,    Hull.  No.    1.,  |i. 

Nil,  |>l.  :!.  fipi.  21.  21a. 
AHiarlf   iriniKiulnlo   Oiill,    IlKi:;,   WitcniT   Kii-i'   liiHt.   Si'i.,  TniHs..   vol.  ;i. 

p.  1488. 
Slrvr'M  rf.«-rt/ifi..«.--TriKotiril,   wliil:    |H"hl   m>':ii-  i,f  iililiTior   ini-lui-liir 
rliKtiiK't ;    liiiiulc  Initu  iiiiil   Hilt;    siirf:i<i-  i-ovcn-il  ivitli  <-oiiti'[itri('    rilR>:   itmr- 
<;iii  fn-ntilati-. 

L/u-alit!,.- ^\ii;\   Uliiir.  Mi-^:-.     <V ,.i,. 

The  concentrii-  rihs  vary  iti  size,  in  iJitTcrt-nt  <i)eciniens,  and  in 
.•iomc  liecome  obsolete  inwanl  Hu-  ventral  inaiijin. 

Occiirri-nrc.—  'Vhis  sitecie>  is  generally  rcijarileil  a>  a  t;oo(i 
marker  for  the  Rcii  I'.lulf  Olitri.nene  hoii>:on,  hut  it  eviiiently  was 
on  the  scene  in  latest  [ark'-onian  l-'mene  times,  Thi>  is  in.licatcil 
hy  the  specimens  herewith  lij^ureil  from  we-^K'ni  .\lahama,  wliich 
were  fiiund  assiiciatci!  with  the  reynlar  /en.LiliHlon  fauna, 
rv/if.— Aklricii  Collection,  ilie  lohns  l!i.|ikins  rniversit>. 
Spcciiiien.i  figured. — Kiijs.  ii.  u,  three  miles  west*  of  drove 
Hill,  Ala.;  da.  13.  ahom  one  mile  south  of  M.-hin.  Ala.;  Ii-  14. 
Reil  Bluff,  south  of  Shnhiila.  Mi->.:  Oli-ocene  s|K'ciinen  ii'senc'l 
for  comparison  witli  ii]piperLM'i-.t  i'.mene  fnrms. 
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Subgenus   LIRODISCX^S    Conrad,    1869 

(Americiiii  Journal  of  Conchology,  vol.  5,  p.  4H   [as  n.  (ffn.'\) 
Subf/rnotifpv. — Astartv  tcUii\()i(h:s  ('oiiratl,  Ahkt.  Jour.  ISfi.,  vol.  -.".,  l.s;;:{, 
II     "4.'>  * 

II.  X^M. 

IIlu8tration8. — A.  nickiini  ami  sulcata  L(»a,  ('oiitril»utioi»:-  o  (leolo^xy, 
1H'X\,  pi.  2,  figs.  85,  .*>().  Also,  Lirodi.scui<  tfllinoidtif  Harris,  Bull. 
Amor.   Paloout.,  vol.  (i,    I'JUK  j.l.  :i2,  figs.  4-11. 

l>y  consulting  Bulletins  of  American  Paleontolt)gy,  vol.  6 
{sup.  cit.)  it  will  be  seen  that  there  are  several  Eocene, astartid 
sjjecies  with  flattened  early  stages  of  growth  in  the  Embay ment 
area.  These  the  present  writer  as  well  as  Dall  (1903,  p.  1483 
I't  seq.)  have  classed  as  Lirodiscns.  The  peculiar  posterior  mar- 
ginal sulcation  of  telUnoidcs  seems  not  to  be  a  constant  character 
(;f  even  this  tyi)e  species.  The  flattening  of  the  beak  in  juvenile 
stages  seems  to  be  a  character  of  subgeneric  im[)ortance.  Conrad 
cjueries  the  jx^ssible  assignment  of  D'Orbigny's  Cretaceous  A. 
simiata  to  Lirodiscns;  but  the  iK)sterior  sinuosity  of  that  sliell  is 
somewhat  higher,  ami  tliere  is  no  trace  of  flattening  of  the  beak 
(  D'Orbigny,  vol.  3,  Atlas,  j)l.  264,  figs.   1-3). 

Lirodiscus  jacksonensis  Meyer  Plate  18,  figs.   l-r>,  8-10 

Afitartt  parilus  (.'(Hirail,  \H')4,   Wailcs   Ropt.  Agric.  ami  Uool.  Mississij»pi, 

p.  L*.S9,   pi.   14,  fig.  2;    not   A.  parili.s  Coinml,    iSo.;,    Aeiil.    Nat.    8<'i. 

Philadelphia,  Jour.,   vol.  2,   p.   27H,  pi.   24,   fig.   10. 
Astortf  stilraUi,  var.  Jacl.sntif  n'iis  Meyer,   ISS,'),  Avo  •,  Jmi*.  Sci.,  .'m1  ser., 

vol.  29,  p.  4(i(h 
J^irodifiCHs  (niHrsii  Dall,  190;i,  Wagn<»r   Kree  Inst.  Sc*i.,  Trans.,  vol.  o,  p. 

148;{,  pi.  07,  fig.  21. 

Meyer's  characterization  of  this  form,  though  very  incomplete, 
is  (piite  sufficient  to  determine  this  si)ecies.     It  is  as  follows: 

A.stai'fr  .s'iilnita  Lea  oc<'urs  in  .laekson  with  more  numerous  eoneentrie 
lihs  anil  seems  to  be  irenerally  stouter  tlian  in  Claiborne;  this  may  justify 
n   varietal   name  var.  JdcLstnunsis. 

For  a  more  complete  description  we  (juote  Dall. 

PalTs  rA///fi(//'y /~cf/!o/*.  -  .laeksonian  Koe<Mie  ol*  Jaekson,  Mississipj»i, 
Vinee's  Bluff,  Arkansas,  and  Montgomery,  [.(misiana ;  Burns,  Harris, 
Vaughan. 

Shell  subovate,  with  high,  tlat,  nearly  smooth  beaks,  the  remainder  of 
the  <liak  finely,  eoneentrieally  ribbed  with  narrow,  rathe'*  elevated  ridges 
and  wider  interspaces;  In^aks  pointeil,  prosogyrate;  lunide  smooth,  sublan- 
eeolate,  rather  deeply  excavated;  escutcheon  longer,  narrower,  and  less 
impressed;  posterior  end  har<lly  rostrntr;  hinge  n<»rTMal,  bnsnl  margin 
finely  crenate;  adductor  scars  slightly  raised;  length  18.0;  height  15.2, 
diameter   8.0  mm. 

The  nepionic  shell  in  this  species  is  smaller  and  smooth<»r  and  the  rib- 
rring  of  the  disk  less  coarse  than  in  the  other  sj>ecies.  The  rostration, 
which  is  so  marked  a  feature  in  L.  tellinoi-des,  is  not  found  in  this  or  the 
lower  Eocene  species. 
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Dall's  description  applies  to  the  common,  or  more  normal, 
form  as  represented  by  figures  i,  2,  and  5  of  Plate  18  of  this  wjork. 
The  concentric  ribbing  may  form  undulations  of  a  higher  order  as 
shown  somewhat  in  figure  8,  but  more  especially  in  figure  4. 
Some  specimens  are  without  marginal  crenulation  within.  For 
the  normal  form  of  the  Claibornian  tellinoides,  see  volume  6  of 
these  Bulletins  (pi.  32,  figs.  4-7)'. 

Figure  6  of  our  present  plate  is  a  tcllinoides  from  the  Clai- 
borne sand  at  Claiborne  showing  a  remarkably  short  form.  It  is 
the  same  specimen  illustrated  in  volume  6  as  figure  9,  plate  32 
and  is  inserted  to  suggest  distant  relationship  with  jacksonensis 
and  smithvillensis.  Figure  7  is  a  telUnoides  from  the  "Scutella" 
bed  above  the  "sand"  and  shows  an  interesting  variety,  Scutel- 
laria, n.  var. 

Occurrence, — This  is  a  typical  Jacksonian  species,  occurring 
from  the  Sabine  River  on  the  west,  through  Cleveland  County, 
Ark.,  along  the  Ouachita  River  (Gibson,  Bunker  Hill,  and  Grand 
View  landings)  and  Mont<)^omery,  La.,  to  Jackson  and  Garland 
Creek,  Miss. 

Type  of  jacksonensis. — Aldrich  Coll.,  the  Johns  Hopkins  Univ. 

Specimens  figured. — Figs,  i,  2,  from  Moodys  Branch,  Miss.; 
figs.  3,  4,  Vince  Bluff,  Cleveland  Co.,  Ark. ;  fi^^  5,  Gibson  Land- 
ing, Ouachita  River,  La. ;  fig.  6,  Claiborne  sand,  Claiborne,  Ala. ; 
fig.  7,  ''Scutella  bed,"  alK>ve  Claiborne  .sand  at  Claiborne,  Ala. ; 
fig.  8,  Vince  Bluff,  Ark. ;  figs.  9,  10,  Sabine  River,  Texas  side. 

Micromeiis  senex   Meyer  Plate  18,  fig.   19 

Micromerus  senex  Meyer,   1886,   Alabama  Geol.   Survey,   Bull.,  No.   1,   p. 
81,  j)l.  .H,  fig.  22. 

Meyer*s  brief  description  of  this  species  has  already  been  re- 
ferred to  in  these  Bulletins  (vol.  6,  1919,  p.  95).  Dall  (1903,  p. 
1^80)  says  of  it;  "Meyer's  M.  senex  does  not  appear  to  differ 
appreciably  from  a  very  young  Venericardia.  The  species  is  also 
reported  from  the  Jacksonian." 

So  far  as  we  are  aware  there  is  no  definite  proof  of  the  Jackson 
age  of  this  ill-defined  fomi  except  that  Meyer  says  it  comes  from 
his  bed  "g"  of  the  section  at  Claiborne.  This  section  as  given  in 
the  American  Journal  of  Science,  vol.  30,  1885,  p.  (S9,  reads  as 
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follows : 

k.  Diluvium    ?  red  luani  aud  pebbles 

i.    Mostly   limestone  33  feet 

h.  Glaufonitic   sands   and    elays  11  feet 

g.  Gray   sandy   stratum   with    fossils  6^2    feet 

f.  Red  sand,  fossils  ba<lly  preserved,  similar  to  e,  but 
Scutella  very  common. 

Highest  Claibornian 

e.     Ferruginous   sand    with    Claibornian    fossils  17    feet 

Lowest  Claibornian  • 

d.  Color  a  bluish  gray  26  feet 

e.  Mostly  limestone  with  large  ferruginous  S  feet 

concretions 
b.  Calcareous   limestone   with   green   sand,    Ostrca,  30?  feet 

Pcctett,  Scalpcllumf  Scmtella 

Since  the  si>ecimen  Meyer  descril^ed  came  from  the  bed  "g", 
and  since  it  came  from  tlie  sandy  stratum  above  the  well-known 
''Scutella'  laver  at  CIail>orne,  there  can  be  little  doubt  alK)ut  its 
Jacksonian  age. 

Holotype, — Not  located.  Meyer  (1887,  p.  16)  says  it  is  but  a 
young  Vcnericardh,  "und  ziehe  ich  hiermit  die  Art  Mtcromeris 
sencx  ganz  zuriick." 

Genus   CRASSINELLA   Guppy,   1874 
((Jeological  Magazine,  vol.  1,  *Jd  dec,  p.  442) 

Genotype. — CrassinclUi    martin ictn. sis    (d'Orbigny)    l»y    monotypy. 

For  discussion  of  synonymy,  see:  Stewart,  Acad.  Nat.  iS(.'i.  Philadelphia, 
SjH'c.  Publ.,  No.  3,  1930,  p.  146;  Keen,  Malacol.  Soc.  London,  Proc,  vol. 
23,  1938,  p.  30;  Chavan,  Mus.  Roy.  Hist.  Nat.  Belgique,  vol.  15,  No.  34, 
1939,  p.  1. 

Illustration. — Sagra,  Historia  Fisica,  Politica  y  Natural  »lela  Isla  de 
Cuba,  pt.  2,  vol.  5,  Moluscos,  184.5,  p.  325,  pi.  27,  figs.  21-23. 

Crassinella  pyfcnuea  (Conrad)  Plate  18,  figs.  17-18 

Gouidia  pyfjmwa  Conrad,  1865,  Amer.  Jour.  Conch.,  vol.  1,  p.  139,  pi.  21, 

fig.  5. 
Crassat  ell  ilea   (Cruffftinrlla)   piffjimva  Dall,  1903,  Wagner   Free  Inst.  Sci., 
Trans.,  vol.  ;»,  j).  1475. 

Conrad's  description. — Triangular,  o(piilateral,  with  eight  distinct  con- 
centric ribs;  posterior  hinge-margin  very  slightly  curvetl,  the  anterior 
straight,  but  slightly  angular  at  the  umbo;  anterior  extremity  angular  and 
situated  medially  to  the  height  of  the  valves. 

Occurrence. — Conrad's  specimen  (among  the  lot  described  by 
him  from  "Enterprise,  Miss.,"  now  regarded  as  mainly  from  the 
Garland  Creek  locality)  was  evidently  very  minute,  scarcely  a 
millimeter  in  length  as  he  figures  it.  Our  specimen  of  about  twice 
that  .size  is  from   Moodys    r>raucli,    Jackson,    Miss.     However, 
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there  seems  to  be  no  valid  reason  for  supi>osinj;j  the  two  are  dis- 
tinct si)ecies. 

Uolotypc. — Acad.  Nat.  Sci.  Philadeli)hia. 

Specimen  jhjured, — Moodys  Branch,  Jackson,  Miss. 

Genus  CRASSATELLA   Lamarck   1799?.   1801 
( ProilnniK"   «rime   Nouvrlle  ClM?8il1eation   «los  ('(niuilli*»,   JSocirtt'   «1 'His- 

toiro  Naturclle,  Meinoirey,  |».  *<;"») 

Illusitration. — Lamarck,  Ann.  Miis.  N.it.  Hist.  Nat.,  vol.  9,  isn?,  j>l.  2l>, 
fij^s.  7a,  b;  Sowvrby,  Cliiuva  of  1  <..•!  iit  :.n«l  Fossil  JSIh'IIs.  1S*J-,  (  ras.s- 
atvUa,  fig.  1;  l)i'shayt»s.  Desiriiption  «Ir.s  (.'<M|uilIos  "Ifs  Knvirons  tie 
l*ari8,  vol.  1,  Atlas,  l.s:i7,  j>l.  ,'J,  figs.  ll>,  11:  Mus^nini  ^^lii^toiro  Na- 
tui'elle  lie  Geneve,  (Catalogue  Illustie  ae  \v  CoIUetii  ii  Lam;4rfk,  1914, 
Dimyaires,  pi.  2,  fig.  16  and  pi.  .*>,  figs.   17-   l.s. 

The  genus  Crassatella  (crassus,  thick,  dense)  was  briefly  char- 
acterized by  Lamarck  in  1799.  By  some  lapsis  he  gave  'Wlactra 
cyifnea  Chemnitz  (vol.  6,  pi.  .?i,  lig  J07 )  as  s«»lc  representative, 
althoiu^^h  liis  description  clfcarly  in(]ic«ites  that  he  had  other  si>e- 
cin:ens  in  hand  while  writing  the  same.  In  1801  (Systcme  i\Q^ 
\:i:maux  sans  N'ertebrcs,  j).  lU)^  he  had  referretl  Chemnitz's 
I'etnts  phimbea  to  '\jibha\  and  in  18(^5  (Ann.  Mus.  Hist.  Nat., 
Paris,  vol.  6,  p.  408),  he  questions  the  i)ropriety  of  including 
*\\facfra  cycjnea'  Chemnitz  under  Crassatella,  showing  by  his  de- 
scrii)tion  and  sj)ecies  referred  to  that  he  had  attained  to  i)ractical- 
ly  the  modern  conception  of  the  genus  Crassatella.  For  genotype, 
he  would  seem  to  have  made  it  clear  by  stating,  regarding  his 
tumida,  **(/ihlHr'  Lamarck=/>//n»/u77  auet.:  "C'est  d'apres  cette 
belle  crassatelle  (jue  j'ai  ctabli  le  caractere  du  genre."  (Ann.  Mus. 
Nat.,  Paris,  vol.  6.  1803,  ]>.  408).  Regarding  the  history  and  sig- 
nificance oi  the  name  plw.uhea,  sec  Deshayes,  volume  i  of  his 
Animaux  sans  Vertebres  (i8(x:),  pp.  737-738). 

On  account  of  the  initial  instability  of  the  name  Crassatella, 
Dall  (1903,  vol.  3,  J).  14(18)  has  ])ro|>osed  making  use  of  Kriiger's 
name  Crassafellites  (Arcli.  Xeuest  I^nid.  Crwelt,  vol.  2,  1823. 
p  j66).  Type  C.  siimafus.  But  Crassafellites  cannot  be  regard- 
ed as  taking  the  j)lace  of  Crassatella  as  Kriiger  refers  various  spe- 
cies to  "Crassatella.'*  Would  he  include  an\-  otlier  >|>ecies  under 
Crassatellifes  besides  sinuatiis,  and  what  is  siintatus/  His  de- 
scription reads: 

(n)  (Vassatellites  jjinatus.  Crassatelle  bosriu-.  Mit  sehr  «licken 
^:5(•!  :'."lt'n,  riefen  Miiskeh  ind'-ie!  <m.  ••  1  Min/.clncn  (.^'.•crn  It'ni,  ^el«'lie  aui' 
(ler  Oberflai'l.e  mit   «lem   untern    sunitie  der  JSchaalcp.   ^Irichlaul'en.-  -Hautig 
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bei  Grignon.   (From  notes  furnished  Miss  L.  M.  Schoonover,  Thesis,  19.36, 
by  Dr  C.  Davioa  Sherborn  of  the  British  Museum.) 

The  probabilities  are  that  this  siniiatus  is  Lamarck's  tumida. 
For  a  discussion  of  the  generic  name  Crassatella  and  the  more 
recently  given  subgeneric  terms  see  Stewart  (1930,  pp.  134-140). 

Jacksonian  Crassatell^e 

A  glance  at  the  Crassatella  illustrated  in  volume  6  of  these 
Bulletins  will  suffice  to  show  that  in  the  St.  Maurice  stage  three 
definite  groups  or  stocks  of  this  genus  were  well  represented : 
(i)  the  quadrangular  {e.  (/.  tcxanus),  (2)  the  high  and  circular 
(tcxaltus),  and  (3)  the  elongate  (clarkensis).  Of  these  the 
secoml  and  the  third  groups  hold  over  into  the  Claiborne  stage, 
while  only  the  last  is  represented  in  the  Jacksonian  Embayment 
area.  Practically  all,  up  to  2-^  mm.  in  length,  have  similar  char- 
acteristics— a  nearly  circular  form  l)ecoming  elongate  as  size  in- 
creases and  showing  concentric  undulations  spreading  farther 
and  farther  apart  postero-basally.  The  shell  surface  soon  becomes 
practically  smooth  in  the  St.  Maurice  representatives,  but  shows 
a  tendency  toward  increasing  corrugation  in  the  Claiborne, 
reaching  a  maximum  in  the  Jackson  stage.  Among  such  forms, 
however,  are  many  reversions  to  the  earlier,  smooth  types.  Note 
the  similarity  in  figure  30,  Plate  18  and  figure  4,  Plate  19.  Plates 
18  and  19  illustrate  all  the  alxJve-mentione<l  characteristics. 

Crassatella  tiexura  Conrad  Plate  18,  figs.  22-29,  35-38;  Plate  19,  figs.  1-4 

(WiUHsatpUa  flrstivu  C(»nra<l,  18;j4,  Wniles,  Kept.  Ajjric.  and  Geol.  Miss- 
issippi, pi.  14.  fijj.  -7;  isriH,  Acad.  Nat.  Sci.  Phihi(h'lj)hia,  Proc.,  ]>. 
259   (Keprinte<l:    Bull.  Am.  l»alev)nt.,  vol.  24,  pj).  ;u:J-:J59,  pis.  2:J,  26). 

Crassatella  producta  ("onrad.  ISBo,  Amer.  Jour.  Couch.,  vol.  1,  p.  I.*i9,  pi. 
10,  fig.  6. 

Connid'fi  deacriplioik. — TrajM'zoidal,  inequilateral;  ventricose  medially; 
slightly  contracted  anteriorly,  ami  more  so  posteriorly;  undjonal  slope 
angiilate«l  antl  prominent;  whole  surface  with  concentric  j)rominent  lines, 
some  of  which  bifurcate  anteriorly;  inner  margin  crenulated. 

Aj)proaches  ('.  proiviia  Con.,  but  has  the  strisB  over  the  w^hole  disk,  the 
cardinal  teeth  more  comprtssed;  inner  margin  with  larger  crenulations,  etc. 

Conrad's  figure,  in  the  Wailes  re[)ort,  shows  a  shell  (exterior 
view)  with  beak  rather  anteriorly  located,  though  the  interior 
view  does  not  emphasize  that  character.  A  fair  representative  of 
average  jlcxura  characteristics  is  shown  by  figure  35,  Plate  18, 
from  Jackson,  Miss.  The  short  anterior  and  strong  ribbing  is 
shown  by  figure  37,  while  the  ix)inted  beak  of  " productus''  is 
shown  by  figure  36  (from  Garland  Creek).     The  young  of  the 
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latter  is  shown  by  figure  29  with  unusually  strong  crimp  in  the 
postumbonal  slope.  This  is  present  in  common  young  forms  as 
figures  24-28,  but  not  so  noticeable  as  in  the  Garland  Creek  rep- 
resentatives. For  ready  comparison  with  the  jlcxura  Jackson 
forms,  figures  32-34  of  protexta  from  the  Claiborne  sand  beds 
have  been  inserted.  Here,  it  will  be  observed,  strong  plication 
continues  over  the  surface  of  the  shell  for  at  least  10  mm.  from 
tlie  apex,  thence  the  anterior  and  basal  |X)rtions  become  nearly 
smooth.  By  consulting  plate  35,  volume  6  of  these  Bulletins,  it 
will  be  seen  that,  for  the  most  part,  Claiborne  specimens  have 
little  exterior  corrugation.  It  will  be  noted  that  where  the  sur- 
face is  corrugated  in  figure  34,  Plate  18,  the  shell  is  somewhat 
inflated  and  the  lower  margin  is  lK)wed  down,  while  in  Jackson 
forms  these  characters  are  absent,  /.  r.,  the  basal  submargin  is 
straight.  Not  all  Jacksonian  forms  are  strongly  corrugated. 
Various  stages  of  this  type  of  ornamentation  are  shown  as  fig- 
ures 1-3,  Plate  19.  Many  forms  appear  smooth  (PI.  19,  fig.  4,) 
and  assume  a  decidedly  clarkensis  appearance.  Such  specimens 
we  called  *'postclarkensis"  on  p.  100,  volume  6  of  these  Bulletins. 
Occurrence. — The  forms  we  must  regard  as  most  typical  come 
from  the  vicinity  of  Jackson,  Miss.,  and  are  shown  on  Plate  18, 
figures  35  and  37.  Figure  37  has  a  somewhat  wider  ]H)sterior 
than  the  s|)ecimen  figured  by  Cr)nra(l,  while  figure  35  shows  an 
antero-superior  margin  a  little  too  concave.  Figure  36  is  very 
close  to  the  form  described  as  ''produ^ta"  by  Conrad  from  the 
Garland  Creek  locality.  It  is  not  always  distinguishable  from 
flexura.  Various  phases  are  obtainable  from  Montgomery,  La., 
as  shown  by  figure  38,  Plate  18  :uid  figures,  1,  j,  (jf  1  late  19. 
Bunker  Hill  on  the  Ouachita  River,  La.,  and  Vincc  P>luff  on  the 
Saline  River  in  Arkansas  show  forms  like  Plate  19,  figure  4, 
suggestive  of  the  St.  Maurice  clarkensis.  We  have  designated 
them  as  ''posfclarkensis."  While  most  of  the  si)eciniens  at  Bun- 
ker Hill  are  smooth  exteriorly,  a  few  are  as  highly  corrugated 
as  typical  flexura.  On  rare  occasions  si)ecimens  from  Ciarland 
Creek  are  nearly  smooth,  with  abnormally  coarse  umbonal  cor- 
rugation (PL  19,  fig.  4)  reminding  one  of  ferrocarolina.  (See 
Bull.  Amer.  Paleont.,  vol.  6,  1919,  pi.  34,  fig.  7). 
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Fragments  of  seemingly  nearly  typical  flexura  were  found  on 
the  old  Fail  road  perhaps  three  miles  west  of  Silas,  Ala.,  in  a 
ferruginous  ledge  in  the  road  ditch. 

Genus  ALVEINUS  Conrad,  1865 
(American  Journal  6f  Conchologj',  vol.  1,  \t.  1:^8,  pi.  10,  fig.  H) 
Genotype. — Alvrinuit  vutiutuiif  Conrad,  by  monotypy,  vid.  sup. 
Illustrations. —  Pala  out.    Amer.,    vol.    1,    1920,    pi.    17,    fi^s.    11-15;    Bull. 
Anier.  Paleout.,  vol.  6,  1919,  pi.  .S7,  fig.  15. 

Alveinus  minutus  Conrad  Plate  19,  figs.  5,  5a 

For  synonymy  and  characterization  of  this  species,  see  refer- 
ences to  Bulletins  of  American  Paleontology  cited  above  and  also 
Dall  in  the  Transactions  of  the  Wagner  Institute  (1900,  vol.  3, 
p.   1166). 

Occurrence, — This  species  ranges  from  the  Sabine  River  on 
the  west,  Gibson  Landing  on  the  north,  through  Jackson  and 
Garland  Creek,  Miss,  (as  a  Jackson  form),  and  occurs  sparingly 
in  the  Clailxjrne  sand  at  Claiborne,  Gtjpher  Hill,  and  Little  Stave 
Creek,  Ala. 

Type. — Not  found. 

Specimens  figured. — See  Palccont.  Amer.,  vol.  i,  p.  112,  pi. 
17,  figs.  II,  12. 

Genus  KELLIELLA  Sars,  1865 
(Forh.  Vijlensk.  Selsk.  Christiana,  i^  198,  fide  Neave) 
(Jenotyix?. — KeliielUi  ahysswola  Bars    {=- miliaria  Philippi) 
Illustration. — Sars,   Molluaca    Regionap   Arctica*   Norvegiw,    1878,   pi.    19, 
figs.  15a.  b,  c. 

''Vemis  miliaria''  was  described  in  a  fossil  state  by  Philippi 
(1844,  p.  36,  pi.  14).  It  is  found  living  from  Norway  to  the  Medi- 
terranean (Dautzenberg  and  Fischer,  19 12,  p.  431).  Cossmann 
and  Pissarro  cite  one  species  of  this  genus  from  die  Paris  Basin 
(1887,  pi.  29).  Dall  remarks  (1900,  p.  1167)  ;  "A  recent  species 
R.  [A']  nitida  Verrill,  is  known  from  the  Atlantic  coast  in  deep 
water,  and  we  may  expect  that  other  Tertiary  horizons  when 
thoroughly  searched  will  prove  to  include  this  genus." 


Kelliella  bcettgeri  Meyer  Plate  19,  figs.  6,  6a 

KiUifUa  f  ha'ltffrri  Mever,  1886,  Alabama  Geol.  Survey,  Bull.,  No.  1,  p. 

83,  pi.  3,  fig.  15. 
Krlliclla  hcpUgeri  Dall,  1900,  Wagner   Free   Inst.  Sci.,  Trans.,  vol.  3,  p. 

1167. 
KtUiela  hivtigeri   Harris,   1920,   Palffont.   Amer.,   vol.   1,   p.   114,   pi.   17, 

figs.  16-18. 
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By  referrint^  to  the  last  citation,  it  will  he  seen  that  this  species 
has  much  in  common  in  hinji^e  characteri.^tics  with  the  genus 
Lufctia  ( est:thl:s:U'(l  hv  I)esha\cs  five  \ears  ])efore  Sars  describecl 
Kclliella).  'I'ext  figures  2  and  7  (o])p.  p.  114)  show  the  hinge 
characters  of  the  two  to  he  fundanientrHlly  the  same.  Exteri)r 
markings  and  lunule,  however,  are  more  Hke  those  of  Kclliella. 
Meyer's  (!escri[)tion,  together  with  a  much  more  detailed  ^charac- 
terization  of  tliis  sjjecies,  may  he  found  on  i)a'j:e  114  of  Tala^ont.)- 
graphica  Americana. 

Mever  cites  this  "from  Jackson.  Miss.,  common,"  but  we  have 
found  it  only  at  this  locality,  and  rarely. 

Honus    ERYCINA    Lamarck.    ISOo 
(Annales  »ii!   Mi.s'uni   .I'llistoiro  Njiturollc,   l\iiis.  vol.  (i,  p.  41.1) 

(ft'iiotypo. — Krijciim   pdlacida    ( Liniiarck)    HVlu/.,    Rvv.   Zool.   Soc.   Ciivi- 
oricniie,  Paris,   1S44.  |>j>.  UiH,  iJio ;   ('ovsnunin.  (-at.   llhii--.  etc.,  in  Ann. 
Sof.  H.»y.  Mai.  <".l  .  \r.i.  :-     'vs.-.  j-.  .",. .  pi.  ij    ti;r  .  •■;l\  ;:;.•    I)  !i.  W;-;;- 
nor  Froo  Inst.  Soi.,  Trans.,  vol.  ;;,  UKK),  p.   1140. 
Illnstrationa. — L:  nw.n'k,  Amj.   Mas.   Hist.   \at.,  vol.  $».   1m»7.  pi.  IJ),  fi^::. 
2a,  b;   CosHniana,  .^iipiti  «*♦/..   [»1.  l*,  li^-;,   .1-    .'.;i;    l>vS  nvcs,   IVs(?ijt:.»n 
«lo8   CoquilloH   «I(^s    Kiiviior.s   <U'    Paiis,    \oI.    1,   Atlas.    ls;*,7,    j>l.   (5,   fi*;:  *. 
11)-21. 

Rccluz  (op.  cif.  supra)  cites  iS  living  rei)resentatives  of  this 
genus  of  wide  distribution  (from  the  .Vntilles  to  New  Holland) 
and  n  fossil  forms;  C'ossmann  discusses  2()  species  in  the  Taris 
Hasin,  from  lower  to  ui)iK*r  I\<j,cene,  and  is  in  doubt  as  to  the  true 
representatives  in  modern  seas. 

Erycina  whitfieldi  Meyer  Plate  19,  fig.  7 

Meyer's  (lescrijHion  is  (juoted  in  volume  ()  of  the  Piulletins  of 
American  Paleontology  (i()i9,  p.  107),  which  see.  In  his  Son- 
der-Abdruck  (Her.  Senckenberg.  Xaturf.  (iesell.,  1887,  p.  11)  he 
states : 

Das  OriiriPMJ  •Xt'iinla;  v-'i;  ('Iaii'»  !:'■  ■,  Hnkc  i\l:^|)j»<' 1  jst  .•  ;  <•  fin.^ini 
rin  ptwas  juii^tv-  J^tiifk.  \'on  .Jackson  l)t'^^ilz  it'll  nun  luMiif  o; waclist'us 
Klap]»rn;   Tat*.  *J,  fijj.  s  stcilt  die  roclito   Klappt'  «lar. 

Oall  remarks  regarding  this  s]>ecies  (op.  cif.,  ]>.  1143): 

Prom  the  .Ia<'ks(.n    Mtncr   lias  iii's<-rilM'<|   .   .   .  a    foi  ni   witir  1    \:c   \i-io:'i  to 
/v.  u'hittiddi,  l-i:t  wicii  il   ^]\>  I'^-j^ww  Is  iclinl.!;-  is  in  mc  l:k'!\   1:>  in'  ;i  \a:'.\\s 
of  K.  zitirii  or  (xon  a  distinrt  spci-ios. 

Erycina  zitteli   Meyer  '  Plate   ID,  fij?.  8 

ICnicinii    ziftdi     Mi'vvi.     Is.s7,    ISmni.-Alnl:-.     ll;v .    ^ii-ck^Mil. ;'•;;.       Xatiirl". 

(Jcscll.   p.   11,  pi.  L\  I'lii.  i». 
Krifcina  .ritttii  Dall,  UMm,  WaMner   Kr.M.  Inst.  Sei.,  Trans.,  vol.  ;{,  p.  114;]. 

Mvyrr's  d( scnytiou. — C^neroval,   selir  nngleieliseitig  und   baneliig.   WirlHJl 
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hiiiten  gelegon,  obsolet.  Hinterran<l  ahgestumpft.  Hochtc  Klapj)P  mit 
eiuem  horizoutalen  lamollaren  Hauptzahn,  voiii  Wirln'l  aus  naeh  voni  go- 
legen,  uiid  zwei  kraftigon,  loiaU'iifoniiigon  SeitonzalK'ii.  Muskelfiiulruoke 
oval.     ManteleiiKlriiek  gaiiz.     Ohorflaelu*  glatt,  niit  AnwaeliHstroifon. 

We  are  refiguring  herewith  as  figures  7  and  8,  Plate  19, 
Meyer's  type  specimens,  kindly  loaned  from  the  Aldrich  type  col- 
lection at  the  Johns  Hopkins  University,  hy  Dr.  C.  T.  Berry. 

Genus  DIPLODONTA   Bronn,   1831 

(ErgehnisFC  meint'u   Naturljist-okononiischcu   HcistMi,   vol.   2.   p.  484) 
Cienotypo. — Vcnn,^  lupinus  Bruccni,  (yonchologia   Fossile  Subapcnniiia,  vol. 

2,  1S4.*J,  p.  369,  pi.   14.  fig.  8;  i»y   Uorrmaniiaeii,  Indicis  (lOiienim  Ma- 

lac'ozooiijin,  vol.    L,  1840,  [».  ;U>1.'. 
lllustrat:<»n. — Broeclii    {lid.  sup.,   pi.    14,  tig.   8).      For  details  of   hinge, 
Lainy,   ,Iour.   Coneh.,   vol.   ()5,    1920,   p.   XA6. 

Regarding  the  possible    substitution   of    Taras,    Dall    remarks 

The  genus  Tanift  Risso,  from  tlie  figure  and  description,  would  seem  to 
be  a  DiplodKnitOf  in  whieh  the  <leliento  jjosterior  cardinal  of  the  left  valve 
ha<l  Ix'en  broken  away  Jin<l  the  corresponding  tooth  of  the  right  valve  niis- 
tak.  u  l:»r  an  aujiicrm  laeinl.  It  w:is  foundi'ii  on  T.  untiqaatns  Risso,  a 
fossil  of  La  Trinite  (Tertiary).  If  tliis  i<lentification  i)roves  correct,  the 
u:>nie  laui.'i  will  sup<'rse«le  Dipiodinihi,  brMig  five  years  earlier  in  «late.  It 
was  placed  next  to  Loripis  by  Risso.  I  do  not  make  the  substitution, 
hojung  that  some  Italian  naturalist  may  be  able  to  examine  Risso 's  type 
spefies,  and  thus  arrive  at' certainty  before  upsetting  an  old  anil  familiar 
uaino. 

The  same  hesitation  about  making  so  drastic  a  change  seems 
to  have  been  felt  by  Lamy  (1920,  p.  335)  alx)ut  a  score  of  years 
later,  but  Stewart  (1930,  p.  193)  accepts  the  change  with  little 
hesitation.  We  are  not  aware  that  the  tyi)e  specimen  has  recently 
been  examined. 

Diplodonta  ungulina  Conrad,  var.  yazoocola,  n.  var. 

Plate  19,  figs.  9,  10,  10a 

For  CJonrad 's  description,  synonymy  and  general  discussion  of  urufuliiui, 
see  Bull.  Amer.  Paleont.,  vol.  6,  1919,  p.  127,  j)l.  40,  figs.  10-14.  ' 

The  specimens  referred  to  this  new  variety  seem  close  to  un- 
yul'nia  in  some  resi)ects,  but  are  more  circular  in  outline  and  not 
quite  so  solid  in  general  make-up.  In  fact,  they  suggest  in  out- 
line some  similarity  to  Lea's  inflata,  but  are  not  so  gibbous.  Some 
variants  in  the  Claiborne  sand  hint  at  relationship  with  tliis  varie- 
ty. 

Occurrence. — We  have  collected  this  form  only  at  the  escaqj- 

ment  in  the  pasture  lot  behind  the  buildings  on  the  east  side  of 
the  railway  at  Sims  Siding  some  eight  miles  north  of  Yazoo  Citv, 
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Miss.  It  appears  there  quite  abundantly  with  x:omparatively  little 
variation  in  size  and  outline.  The  horizon  represented  is  prob- 
ably early  Jacksonian. 

Syntypcs, — Paleontological  Research  Institution. 

Subgenus  TIMOTHYNUS.  new  subgenus 

Typo. — Sp}uFrclla  bulla  Courad,  Amer.  Jour.  Conch.,  vol.  1,  1865,  p.  138, 

pi.  lU.  tig.  9. 
Illustration. — Soe  Conra«l,   supra;   Harris,    Bull.   Anier.   Paleont.,   vol.   6, 

1919,  pi.  40,  lijf.  9. 

Followin^^  Conrad,  we  have  usually  referred  the  species  bulla 
to  Sphccrclla  Conrad  (1838).  This  genus  was  descril)ed  by  its 
author  for  a  Miocene  .form  {S.  suhvcxa)  from  the  East  Coast 
Miocene.  He  refers,  however,  to  a  Recent  Pacific  Ocean  species. 
In  i8Ck),  (vol.  4,  p.  280J  he  writes: 

Till'  tirst  app(\.rance  of  this  jjcnus  is  in  tho  Cretaceous  formations  as  in- 
ilie.iteH  by  ti.(  species  iiciein  «U'scril>e<l.  In  the  Kocene  of  Alahania,  or  of 
tile  otl.er  Sout.iern  States,  1  have  never  found  a  sju'cies,  hut  I  obtained 
lour  species  of  Diplndouta.  In  the  Miocene  tliere  are  two  species  of  Dip- 
lufhnita  and  only  one  of  Spliart  ha. 

In  his  Eocene,  Oligocene  Check-List  of  1866  (Smithsonian 
Misc.  Puhl.,  No.  200,  p.  24)  he  gives  the  Jacksonian  iiT.  bulla 
Conrad,  1865,  alonvj^  with  S.  turgida  (formerly  Loripes  turgida 
from  the  Vickshurg  l^eds). 

Dall  (1900,  p.  1 179)  would  limit  Sphccrclla  to  the  Miocene 
type  species  and  a  few  Recent  forms,  remarking  in  fine:  "It  is 
evi(*e..t,  therefore,  that  Sphcrclla  can  he  regarded  at  ni;  s!:  as  a 
section  of  Diplodottfa,  closely  allied  to  the  typical  form  of  the 
genus." 

Ihnvever,  since  Snmmcrfelt  employed  Sphccrclla  for  n  proto- 
zoan {fide  Neave)  in  1824,  Conrad's  usage  of  the  term  in  1838 
should  he  discontinued.  To  what  extent  the  Miocene  and  Creta- 
ceous forms  heretofore  referred  to  Sphccrclla  Conrad  should  be 
relegated  to  Diploi'uHta  or  referred  to  the  new  subgeneric  name 
here  proi)osed  remains  for  the  future  to  deci(he. 

Timothynus  bulla  (Conrad)  Plate   19,  fiffs.  12-16 

Splurrrlla  bulla  (-onrad,   lS()i),  Ainer.  Joui.  Conch.,  vol.   1,  p.  loS,  pi.  10, 

fig.  9. 
J)ipl(Klnnta  tuiffida  (Dall)   parfim,  19(MI,  Wagner  Free  Inst.  Sci.,  Trans., 

vol.  .'.,  p.  1181. 
Spha^rdla  bulla  Harris,  1919,  Bull.  Anier.  Paleont.,  vol.  (5,  \),  125,  pi.  40, 

fig.  9. 
Conrad' a    description. — Equilateral,     orbicular,     subspheroidal ;     surface 
with  (iis^tant,  shallow  eoncentric  furrows. 


.«« 


87  Jackson  Kocene  Moij-t-sca:   Haiiuij^  and  Palmer  8* 


This  description  was  included  in  Conrad's  ''Enterprise'*  pai)er, 
and  hence  we  conclude  that  the  tyi>e  s])ecimen  figured  was  from 
somewhere  on  Garland  Creek.  Note  that  he  skives  no  internal 
characteristics.  Rut  in  his  revised  diagnosis  of  SphcrrcUa  in  the 
American  Journal  of  Conchology  (vol.  6,  1871,  p.  200)  he  says: 

Hinge  of  the  right  valve  witli  tliree  cardinal  teeth,  the  two  anterior  teeth 
siimll,  entire;  posterior  tx)oth  rather  elongate<l,  jiarallel  with  the  iiinge  mar- 
gin and  slightly  groove«l. 

These  characters  he  evidently  derived  from  a  study  of  his 
genot\  IK'  species,  S.  subvcxa,  from  the  l^Last  Coast  Miocene. 

In  'limothyniis,  it  would  seem  that  tlie  posterior  section  of  the 
ccntial  cardinal  rei>resents.  or  serycs  the  fun,ction  of,  the  *'p{jster- 
icT  tooth  ratiier  elongated,  parallel  with  the  hinge  margin"  in 
''SplucrCila/*  The  glohular  form  of  this  suhgenus  allows  for  the 
growth  of  the  hinge  teeth  of  each  valve  far  into  the  cavity  of  the 
opposite  valve,  thus  i)roducing  strong  articulation  without  ex- 
tensive lateral  teeth  or  long  ligament.  Though  the  outline  of  the 
Jackson  forms  may  approach  that  of  the  St.  Maurice  7'.  antc- 
producta,  we  have  yet  to  tind  the  dental  apparatus  of  bulla  so  ex- 
travagantly developed  as  in  that  earlier  form.  See  figures  8a,  8h, 
volume  6.  plate  40,  and  figures  14,  16,  Plate  19  of  the  present 
work. 

Occurrence. — The  occurrence  of  representatives  of  these 
fi^lobular  forms  with  both  valves  locked  together  and  hlled  gen- 
e^rally  with  hard,  limv  substances  renders  the  study  of  interior 
characters  very  difficult  We  have  yet  to  see  traces  of  pallial 
line  or  muscular  scars.  We  assume,  however,  that  the  Jackson 
1  epresentatives  belong  to  one  and  the  same  species  from  Texas 
to  Alabama.  Perhaps  they  are  most  abundant  in  Toro  Bayou 
outcrops,  especially  in  hard,  almost  .cherty  calcareous  layers.  As 
will  be  noted  in  our  Arkansas  Tertiar\  report  (Arkansas  Geol. 
Survey  Kept,  for  1892,  vol.  2,  p.  152)  localities  are  numerous  in 
Cleveland  County,  Ark.,  from  Vince  lUuff  to  Kingsland.  Other 
occurrences  are:  Danville  on  the  Ouachita  River,  Tullos,  La.,  as 
well  as  Moodys  Branch  and  Town  Creek  in  Jackson,  and  Gar- 
land Creek,  Miss.  Great  care  must  be  exercised  in  studying  the 
Mississippi  examples  as  the  material  is  often  not  consolidated,  the 
shell  substance  is  very  thin  and  fragile,  and  the  finer  dental  xhar- 
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acteristics  are  generally  destroyed, 

Hololypc. — Acad.  Nat.  Sci.  Philadelphia.     Badly  broken. 

Specrmcii  figured. — Figs.   12-14,    Vince    Bluff,    Saline    River, 
Ark.;  fig.  15,  Moodys  lirandi,  Jack.son,  Miss.;  fig,  16,  exact  lo- 
cality not  known. 
TimothynQH  deflatus.  n.  sp.  Plate  19,  figa.  IT,  18 

Characterisation. — Among  the  smaller  bivalves  from  Jackson, 
Mis.s.,  is  this  thin  ami  frat,'ile  left  valve  having  much  the  shai>e  of 
Diplodonia  ttnguHiia  with  the  hinye  of  Timoibynus  type.  It  is  less 
than  one-half  the  linear  dimensions  of  Lea's  "ti/rria  ittflata"  and 
ia«:ks  the  tendency  towards  the  (juadranj-iilar  outline  of  that  spe- 
cies. 

Holotype  and  specimen  figured.- — Paleontological  Research  In- 
stitution. 

Jackson  Lucinacea 

t_)n  referring  to  vnUmios  2  and  6  of  the  Bulletins  of  American 
Paleontology,  one  can  observe  how  the  three  stacks  of  Jackson 
hicinids  have  develojied  from  lower  (Sabine)  to  upper  (Jackson) 
Eocene  tinit's.    The  following  table  in<licates  this  development. 
Sabine  Clailwrnc  Jackson 

vol.  2  vol.  6  vol.  30 

Myrtid  I'l.  20,  figs.  5.  6  I'l.  38.  figs.  18-21  Fl.  19,  figs.  20-23 
.\lilthid  I'l.  20,  figs.  2.  4  I'!.  39,  figs.  8-<)  I'l.  20.  figs.  9-13 
Lonpi{l     I'i.  20,  figs.  7a,  h   I'l.  39,  figs.     1-53     PI.  20,  figs.    6-8 

Note  how  the  abundant,  virile  st<>ck  of  poniiHa-Mke  forms,  as 
well  as  the  bu-,'i'  loripi.U  and  iniltliids.  is  ab.^ient  from  i^mbay- 
ment  Jackson  beds. 

Ucnus    LUCl-NA    BruKUuT...    HmT 
( K.jfy.-I<ijii.aic    M.'tJii..li<|U('.    V..rN    TnHt^ir.Vs    [Atli^s].    I7!)7,    |)1.    L'M) 
Gfiiotyiii'.— r..«»,.  piKsiitraaieii    l,hiii<\  Syi.t<-iii:i   Nriluin-,    iL'tii   i-il,    1767, 
|>.      11.14;      Lurinii  iHusiilrunii-a     tirliuiiiai'lii'r,      Kitsiii      il 'uii      Nt>uv«nu 
Sy^t.•ll»■  ,  ,  .  V.Ts  'l,->lii«'!H  [Atliis]   1S17.  |>,  l«.l,  |.l,  lli.  fiipi.  :;ji.  b, 
lIlustrHtion. — ••FivIuhfuIh*  hIIiiw,"  I'tc.   LiHtcr,  Sfiioiisiti  Conclifliorum, 
1770.  ]il.  :i(ir.,  liK.  IWl  IVcM  pr,,i.i,hii,.ini  nicninitz,  ('..m-li.  IM<.  vol,  7. 
17N4.  ]•[.  :!7,  tij;s.  :i!)4.:il«l:    l.u.iim  innx^h.iui,-.'  A-U\m!U-}u-r.  ™;i.  fit.; 
Urimt   p,-,iH,ilnl„i,.<    Hc-vv.   Coucll.    Ic.li.,    LSnll,    L,;-i,i„.   [>1.    (i.   fig.   29. 
I  Turloti.  1H22 
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Myrtea  spinifcra  Turtoii,  sap.  vit. 
Illustration. — Montagu,  op.  cit.,  pi.  17,  fig.  1;  Reeve,  Conch.  Icon.,  1850, 
Lmrinay  pi.  7,  ^g.  39. 

To  what  extent  it  may  prove  advisable  in  the  future  to  refer 
certain  of  our  small  Eocene  lucinids  to  the  genus  Myrtea  cannot 
now  be  foretold.  Because  of  the  size  to  which  the  British  geno- 
type, the  modern  M.  spifiijcra,  may  attain  (one  inch  plus,  fide 
Forbes  and  Hanley,  1850,  vol.  2,  p.  51),  because  of  its  plastic 
form,  its  greater  lenj,^h  comi)ared  to  height,  and  the  greater  regu- 
larity in  its  surface  markings,  one  hesitates  to  assign  American 
Eocene  species  to  this  genus.  The  general  tyije  of  dentition,  how- 
ever, would  not  seem  against  such  assignments.  Dall  ( 1903,  p. 
135S)  has  referred  Conrad's  Cyclas  curta  to  "Myrtcca,"  quite 
probably  on  account  of  the  serrate  dorsal  projections,  lliey  are 
noj  regular,  comblike,  as  in  spinifcra,  and  often  are  practically 
absent.  Myrtea  curta  ties  in  rather  closely  with  Lucina  papy- 
racea,  which  in  turn  is  not  far  removed  from  the  pomilis  stock. 
For  the  present,  we  regard  curta  as  a  Lucina  with  some  myrtid 
characteristics. 

Lucina  (Myrtea?)  curta  (Conrad)  Plate  19,  figs.  19-23 

Cijciti^  (•:  i(t  ('  u:,\\,   1865,  Amer.  Jour,  (kmch.,    vol.     1,    pp.     i:>9,    l!12, 

pi.  20,  fig.  14. 
Luriiia.  ctirta  Conra«l,  18(5(3,  Smithsonian   Misc.  Coll.,  vol.  7,  Check  List, 

No.  200,  p.  24. 
Myriaca    Curta    Dall,    li)O.S,    Wagner    Frco    Inst.    Sci.,    Trans.,    vol.    8, 

p.  l:J58. 
CouhuVh     dt'schpt'um.-    VA\\u\'d.vY{\\y     suborbicular,      vt^iiti  icr'si*,     i-oncon- 
trically  finely  striated,  posterior  end  truiicatc<l,  «lirect ;  <lorsal  margin  each 
with  two  or  three  pointed  tubercles ;  beaks  slightly  prominent,  aeiite. 
Length  ^^/S  inch;  height  the  same. 

The  figures  herewith  given  show  main  characteristics,  internal 
as  well  as  external. 

Occurrence. — Most  abundant  at  Jackson,  though  occurring  at 
Garland  Creek,  Miss.,  V'ince  Bluff,  Saline  River,  Ark. ;  and  on  the 
Sabine  River,  Texas  side  at  Jackson  outcropping. 

Holotypc. — Acail.  Nat.  Sci.  I'hiladelphia. 

Specimens  figured. — All  from  Jackson,  Miss. 

Lucina  (Myrtea?)  subcurta,  n.  sp.  Plate  20.  figs.  1-5 

Specific  characterization. — .Size  and  general  apj^earance  as  il- 
lustrated; well-marked  concentric  striation  increasing  in  strength 
from  beak  to  basal  margin ;  posterior  truncation  well  defined  and 


sliowing  from  either  drtiise  ant,'le  exteri()rl\,  to  tlie  lieak,  series 
cjf  irrcKulaily  raise<l.  knife-eiljjed  projectiuns  (well  imiicateil  in 
fig.  2)  ;  one  cardinal  tiiolh  in  rij^lit  valve,  with  anterior  aiui  pos- 
terior lateral  sockets ;  two  cardinals  with  shell  margins  answ^er- 
in^r  for  weak  h'.ter;;is  ::;  left  valve;  [jeri|iheial  even ulat ion  \.i.-ll  c!c 
ve!oi)ed;  lunule  larije  and  well  defined. 

In  some  respects  this  six'cies  recalls  smilhi  Meyer,  hnt  it  has 
not  the  low,  Corbis-Wkt  ap]>earancc  as  shown  hy  Meyer's  illustra- 
tion (Alabama  C.eol.  Survey,  Bull.  No.  i,  1S86,  pi.  i,  fig.  23;  Bull. 
.\mer,  Paleont..  vol.  fi,  pi.  38.  fig.  I ).  The  Woods  liluff  (Sabine 
F.ocene)  forms  approach  this  st>ecies,  hut  are  t(K»  hroa<l  and  low 
beaked,  with  coarser  Hrations,  and  seem  not  yet  to  have  devel- 
o|>ed  the  series  of  knife-ei!;,eii  ]nisterior  jirojections  as  nien- 
tione*!  above.  Only  occasionally  is  there  develoi>ed  that  con- 
centric, billowy  surface  so  characteristically  shown  hy  the  Oai- 
borniaii  pomilia  and  alvcata. 

Occiirrciicc.—T\w  si)ecie.s  is  found  most  abundantly  at  Jack- 
son, Miss.,  though  it  is  not  rare  at  Garlanil  Creek. 

Sfrcintcns  figured .—'F'l^.  3  is  from  (iarland  Creek,  Miss.;  all 
others  from  Jackson,  Miss. 

Pale  onto  logical   Research   Institution. 

Subgenus   EOI'HYSEMA  Stewart,   1<I»0 
(Acii'lcmj'  lit   Nnliirut   Si'ii-iici'H  of   l'liil:iil<'l|>lii:i.  S\Kt-m\   FiiNiriitiniiH, 

No.  :t.  p.  ISO) 
SiihK.'iii.Iy|K..— /,,„■.«„    -.„■    -jfl.    C.i.i:,,!.    [■■,.«.[!    Sl-,■l]^.    <if     f  .■     T.Ttiary 
FimiiiitioiLS,    l«:i:i.    |..     H':    l.<.,it<}u,ii:-i    :  Kophnyt  mii\    ^.n'.:    .„    ah'w.irt. 

llluBtriituHi.— Lwciii.!  Miln;-Jii  <.'<iiir!i.l,  Ahjit.  Jimr.  Sri.,  vol.  1,   1»-1«,  pi, 
4,  fig.  14;  po|>ipd  Bull.  Aiucr.  Piilcimt.,  vol.  B,  1919.  y\.  IH),  fig,  1.     See 
also  tills  Biilletlii.  vol.  :!li.  \i\.  ;;>.  lii;.  S. 
Lucini   (BophyHernn)   oznrkann   7.  var.  Pliiiu  20,  fl  ;s.  B.   7 

The  proper  name  to  be  applied  to  the  Jackson  representatives 
of  this  group  of  shells  will  depend  on  what  is  assinneil  to  be  Con- 
rad's Lucina  stihrexa.  Conrad  speaks  of  suH-exa  as  being 
"without  teetli"  (these  lUilletins,  vol.  fi.  ioi'>,  ]i.  119).  /,.  o^ar- 
katia  is  fairly  well  provided  with  lucinid  cariHnal  teeth  (see  these 
Bulletins,  vol.  2,  1807.  pi.  20  figs  7a,b).  The  interior  of  the 
fra.gmental  holotyj.'e  in  the  I'hibdeliihia  .\cademy  is  sketched 
as  figure  8.     Tlie  Jackson  specimens  we  have  in  hand 


B  rjith.-i 
'  sliDuIil  be  usotl  as  ^  gcnolypr. 
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a^ee  as  to  exterior  markings  with  ozarkana  i)ut  have  the  teeth 
less  lucinid  in  appearance,  seemingly  small,  oblique,  and  com- 
pressed vertically.  Had  we  l)ettcr  knowledge  of  sithvexa,  it  is 
quite  i)Oi;sible  the  Jackson  form  might  be  regarded  as  a  variety  of 
that  species. 

Specimens  illustrated. — Fi/^.  6,  Gibson  Landing,  Ouachita 
River,  La. ;  figs.  6a,  7,  Jackson,  Miss. 

Paleontological  Research  Institution. 

Subgenus  PLASTOMILTHA  Stewart,  1930 
(Academy  of  Natural   S<'ienee8  of   Fhiladeiphia,  Special  Publications, 

No.  :i,  p.  191) 

lSubif(Miotyj)e. — Ci^rla.s  chiitxtDtf nsw  Conra«l.   Anier.   .Jour.   Conch.,   vol.    1, 

lHfj5,  p.   14H;   Milfhn   iPliisdnnilthii)    i'laihanirHrns  Stowart.  op.  cit.,  p. 

191. 
llluMtration. — Phat'oidtf:  {AJilfha)  claibom rusts,  Dall,  Wagner    Free  Inat. 

Sci.,  Trans.,  vol.  .*{,  190;i,  pi.  50,  fig.  IS;   Lucina  vlaihorncnsis  Harris, 

Bull.  Amer.  Paleont..  vol.  G.  1919,  pi.  .S9,  figs.  8,  9. 

This  type  of  shell  is  sei)arated  from  the  more  common,  more 
J//7//ia-like,  pamiata  shells  by  its  higher,  more  circular  form ; 
nairowc'*,  long  antericr  ad(\:cti  r  scar,  grcitcr  thiclniess  and 
slight  tendency  to  show  traces  of  anterior  laterals.  The  trunca- 
tion of  the  posterior  margin  is  decidedly  pronounced. 

Lucina  (Plastomiltha)  gaufia,  n.  sp.  Plate  20,  fi^s.  9-13 

The  cliaracteristics  of  the  material  we  have  in  hand  are  shown 
by  the  figures  here  referred  to.  The  anterior  muscular  scar  is 
moderately  long  and  narrow ;  ligamental  socket  is  long,  deep  and 
j)'rictically  inte: nal ;  area  l)e!iind  the  umbonal  ridge  very  broad, 
^-iving  the  jxjsterir»r  r  nrgin  a  remarkably  broad  truncation  ;  anter- 
ior cardinal  margin  tending  to  become  alate  and  showing  within  a 
f.'int  trace  nf  v.n  anterior  lateral ;  surface  marked  by  sharp-edged 
concentric  li rations. 

Spcci)nens  figured. — Figures  9  and  10,  Gopher  Hill  (Baker's 
lUriff)  Ala  ;  figs.  11  anil  u.  Montgomery.  La.:  fig.  13,  Garland 
Creek,  Miss. 

r\ileontological  Research  Institution. 

Cenus  CHAMA   (Linnc,  1758)   Bru^'uiOre,  1789 
(Systeina   Nntura*,    lOtli  e<l.,  i>.   (591) 
(Jonotyj>e. — Chama    Jaznrius   Jiinne   fidt-   ('iiililrcn,    Qunit.    ,HMr.    Sri.    L't. 

\\,\  Arts  vol.  ir>,  1s\;,  p.  1:S:  Gray,  Zool.  JSoe.  Loji'Ioii.  Viov.,  1847,  )). 
19:1 ;  Grant  an«l  Gale,  San  Diego  Soo.  Nat.  Hist.,  Mem.,  vol.  1,  1931, 
p.  279. 


niUHtTHtiou. — Riiiiii'h.  D 'AinbaiiiK-'^c  l::ii'iti'itknni<-r  ScliaalviwcWn.  1741, 

jil.  48,  fijt.  :!:   C'litiiiiiitz,  Ciiiicli.  Cnb.,   vol.   7,   ]7S-t,   pi.  51,  figs.  507- 

3U»;  lUtrvi-,  Coiii-li.  Ii'iiJi,.  IfHa,  Clwmii.  \i\.  L>.  flt^H.  4h.  h. 

An  excellent  account  of  the  earlj'  history  of  Chama  lasarius  is 

fjivtn  by  Chemnitz  {op.  cii..  pp    l.!l-i44)  ami  tlie  ;iccijnipan\iii!< 

illustrations  are  yood. 

Chama  mlsHlBBlpitlenBlB  Conrad?  PUtc  20,  figs.  14,  15 

rlmmx   mu<i>iHHipi>i.,i>.i«  Cuiirml.  lSt7,  .\f;i.l.  N.it.  Sci.   l'iilbia..||.liiri,   Proe. 

;.  fiRB.  -I,  -7. 


trifw,  with  iiuiiu-n-u.''  irli-ituliir,  rjiiliritinj;  liiivs.  s.ji;;.niiiw  iiifcricirly ; 
upiHT  \a\\v  witli  niini.rniis  .■mirHitrk-  IhifS,  with  iiumiT.i;  s  siii;il[  .-chiles. 
Li-iiKtli  :i/4.     Height  6-lU. 

Iiiiri>.  mill  oirurs  nii  Dr.  Ir=iiii-1i  's  pliiiitHtiuii.  <i  milr-H  N.K.  »1'  Vioksbiirg. 

Dail  remarks  concerning  this  si>ecies: 

Vi<-k»bur)!iiiii  Olitii'ivm'  nt  Vi.-ksliur);  atiA  ;it  K'.'il  IlliifT  :i>iil  otliiT  liH-ali- 
fwn  iij  Waj'iic  Ciiurity,  Mis»isvi|i]>i:  in  l.oiiisirn'i.  nviir  Mt,  Li-banou ; 
Vfiii>;liiin. 

More  material  must  l)e  collected  from  the  Jackson  formation 
to  make  sure  of  the  identity  of  the  sjiecimen  herewith  fiijureil  with 
luississippicMsis.     At  an>  rate  the  relationship  seems  close. 

Specinicii  fiijurcil. — Montgomery,  La. 

I'aleotitologiea)  Research  Institution. 

Genus  PKOTOCARDIA  Beyrich.  1S46 
(Z,'il-,!Mift   fill-  Miila.-<.ii<i;il.)cii>.  |..   17) 


SubjcfDUS   NEMOCAKDIUM    Muvk.   lH7il 
«uliKfm.tv|H.,— f.irrf;«.»  «- hipk*/"  in«i   (  ni'sliiiv,.-)   Mivk,  V,  ^.  Cwl.  Snr- 

viy  IVrr..  Hi'i.t..  v..l.  !l.   lN7(i.  j..   1*57. 
Illiistriition. — Viint'um  timi-nx["  mm   Dr'ahiivcH.   Ik'Si-rijitiiHi  lU's  Aiiiiiiiiux 

s;inr(  Viirt(.lm>s,  ml.  I,   INft".  [..  57::.  |.l.  .)5,  !!(■».   1,  2. 
I'rotocardU  (NemocaTdiuml  nlcollettl  (Canrad)  Plate  2U.  figs.  1C-10 

Vardium    nimllilli    (.'onriia,    1S41.   A<-:ul,    Nni,    yd.    I'liilaitpliiliiii,    Prop., 

vol.   1,  II.  ;i;t:    1S4:;,  its  .Tour,,   1st   b.t.,   veil.  M.   p.   I!)ii;    l-i.-vl,   WailfB, 

Bciit.   .\jtric.   fin.l   (ifiil.   Misiiasipi'i.   pi.   14.   fig.   6;    IM.j.l,   .\ri.!.   Nat. 

8pi.   PhilinHplu!!,   Pn.p..  ji.  L'.^N. 
Pr(i(«rardi«  limn  Cimrail.  ISIiii.  .\iiht.  .Iimr.  (.'un.-li.,  vi.l.  1.  p.  l:!»,  pi.  10, 

Dg.  a. 

Not  Cardium   uii-nnnii  Aliirii'li.  l-^sil.  Aliilmiim  Oi'iil,  Siirv.'v.   Hull.,   No 
1,  p.  48. 
'      vrdia  niciiVi-Ui  Pnll.  IM",  Wngnpr  FriT  Inst.  Sri..  Trnns.,  vol.  3, 

ma. 

nicnUiUi  Huiriii.  1S!17,   Hull.  Aiiicr.  I'ulcunt..  vol.  ::.  ii.  251: 

«.  |>1.  42,  flg.  4. 

ijiiiixt  dmcripth.i.  Cuiiliilr,  vi'iilrirOM-,  polislu'il,  witli  fiowit- 

pii.M'.l   ruaiatiii:/  liiu's;   U'akf  frntrul;    i-i;iiiriii(H  very  prom- 
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inent;  posterior  margin  nearly  direct,  slightly  eniarginatc;  posterior  slope 
with  larger  strite  than  the  disk,  and  niurieutetl  witli  radiating  rows  of  ap- 
proximate, ratlier  obtuse,  slender  and  prominent  tubercles.  Lcngt'i  *2Vi> 
inches.    Height  the  same. 

For  this  splendid  Cardiuniy  T  am  in<lebted  to  my  ^listinguished  friend 
J.  N.  Nicollet.  It  was  found  in  green  clay  at  50  feet  in  height  on  the 
right  bank  of  the  Washita  river,  Monroe  county,  Louisiana. 

One  naturally  marvels  at  the  dimensions  assigned  by  Conrad 
Kt  this  species  (2V2X2V2  inches)  as  found  on  the  Ouachita 
River,  Louisiana.  However,  in  1855  {loc.  cit.)  he  says  of  the 
Jackson,  Miss.,  representative:  **This  shell  agrees  except  in  size 
with  the  specimen  originally  described  from  the  Washita,  and 
doubtless  the  beds  of  that  locality  will  prove  to  be  of  synchron- 
ous orv^in  with  those  of  Jackson.  A  species  oi  Card  turn  very 
nearly  allied  to  this,  I  formerly  believed  to  be  the  same ;  but  it  ac- 
con.panies  a  different  K^'^^VP*  ^"^^  presents  variations  entitling  it 
to  be  a  specific  distinction.     It  is  from  Pamunkey  river,  Virg. 

'^Compared  with  C.  nicollctti;  umbo  less  inflated,  posterior 
margin  obli(iue,  shell  proportionally  longer,  and  the  radiating 
lines  22;  in  the  other  25.  The  posterior  cardinal  tooth  larger, 
etc.     It  may  be  named  C,  lene." 

Of  the  representatives  of  this  type  of  shell  we  have  thus  far 
examined,  it  would  appear  that  the  form  illustrated  in  volume  i 
of  these  I^ulletins  (pi.  16,  lig.  2)  is  the  nearest  to  Protocan^ia,  s.  s. 
as  its  f>osterior  costae  appear  at  first  sight,  smooth  aud  flat-topped. 
A  closer  examination  reveals  the  probability  of  slight  pustular 
growth  on  the  anterior  side  of  some  costae,  and  hence  its  closer 
relationship  to  the  (jamhrina  (harrisi)  group  of  species  rather 
than  with  the  nicollctti  forms  as  indicated  in  volume  i  {loc.  cit.). 
Gardner  states  (I'niv.  Texas,  Bull.,  No.  3301,  1935,  p.  181),  that 
her  Protocardia  actio  "is  quite  certainly  the  precursor  of  Proto- 
cardia  nicoletti,  so  conspicuous  in  the  late  Eocene  fauna.'*  But 
there  does  not  seem  to  be  that  abrupt  chan,<^e  in  surface  marking 
from  posterior  to  lateral  areas  so  characteristic  of  nicollctti 
and  the  Naheola  species  just  referred  to,  nor  are  we  yet  aware  of 
the  character  of  spine  growth  it  may  have  possessed.  Although 
the  immediate  ancestrv  of  nicollctti  mav  be  obscure,  it  neverthe- 
less  serves  well  as  a  characteristic  Jackson  species  in  the  Em- 
bavment  area. 


Occurrence. — Though  first  found  and  described  from  the 
Ouachita  River,  La.,  this  seems  most  abundantly  developed  at 
[ach:;(n,  -Miss,  The  (Jarlaml  Creek  (Miss.)  specimens  named 
Froti.carJia  lima  by  Conrad  would,  as  Da!l  remarks,  appear  in 
reality  to  be  nicollctli.  Montgomery,  La.,  ai>ecimens  show  very 
narrow  rihs  with  elongate  pustules. 

Holrtyfc---AcaA.  Nat.  Sci.  Philadelphia. 

Specimens  figured. — Figs.  16-19,  Jackson,  Miss.;  figs.  20,  21, 
V"icksburg.  Miss. ;  fig,  22.  Wootls  BJuff,  Ala. 

Paleontological  Research  Institution. 

Genus  PITAR  RSmer,  1857 

(Kritisrlie  lliit<'r8u»rhung  .  .  .  Vpiius,  p.  151 

Gcnolviic.— FfjiN*  lumemt  Giiiclin— Liiin6,  Syplvina  Nnturee,  1791.  ji.  329-2. 

■.   I,   19211,  |.|.  ;;:',  fins.   I,    1-7. 

Plate  21,  figs.   1-3 
.,  vol.   1,   [I.   m,  1)1. 


IlliistrritJ 

on.— Palm. 

or,   Palaoiit.  Ani.T 

.,   vol. 

itar  Mcui 

■iformis  (Conrad) 

Dinm-  .■<•■■ 

r«nf..rm>s 

Codra.l.   )S65,  Am 

cr.  J  oil 

10,  fig. 

Pi.'nr.u 

iPilfifin) 

.'oiiraih 

AiiH-r., 

vol.  1,  IJ. 

223,  pL.  3;i,  figs.  14-16. 

a<M-ripli, 

.«.-S..b<.<.r.l.',t.-.   V, 

i.)r  muiinp  neiitcly  rouinlcil : 

llOBtCI 

null'  (iir.liiti',  ili-finf 

<l  hj  r.  Bliglitly  iir 

■pth  uiijH-o 

oiiniatp,  cu 

rvcl.  airoet. 

II' ;   riglit  valvL' — i-nrdiual 

This  is  one  of  the  Garland  Creek  forms  referred  by  Conrad  to 
■'Enterprise,  Miss."  Though  closely  allied  to  ,'%everal  middle  or 
lower  Kocene  forms,  its  tendency  to  have  a  posterior  somewhat 
truncated,  its  basal  marjrin  rather  str.ii'iht,  it:">  antcrio'-  ^liHith 
protruding,  ami  its  concentric  markings  rather  even  and  well 
developed,  make  this  a  fairly  well-defined  sj^cies.  It  is  in  the 
formations  below  the  Claiborne  sands  that  its  nearest  allies  are 
found.     (See  Palmer's  discussion  of  this  subject,  lor.  cil  1 

OccurreHcc— This  is  the  common,  rather  large  venerid  in  the 
Jacksonian  beds  of  the  Mississippi  l-"inbaymcnt.  It  is  most 
abundantly  displayed  in  the  Jack  son -Garland  Creek  area  of 
.Mississippi  but  is  not  rare  on  the  Ouachita  River  from  Danville 
northward  to  Bunker  Hill.  Rather  large,  thin  s|>ecimens  secm- 
in!;ly  of  this  species  are  found  at  Sims  -Siding  north  of  Yazoo  City, 
Miss.,  and  representatives  appear  as  far  north  as  Vrince  Bluff  on 
the  Saline  River.  Oeveland.  Co..  Ark. 

N"lotyl'c.—.\c!i<\.   N;M.  Sci.   Pbiladeli>hia:  Conrad  Collection. 

Specimens  figured. — Jackson,  Miss. 
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Paleontological  Research  Institution. 

Pitar  triffoniata  (Lea)  i^late  21,  figs.  4,  5 

For  syiionyniy,  see   Bull.  Ame-.   P   •     it.    v.:.    i,  191<>,  p.   146;    PalaBont. 
Anier.,  vol.*  1,  1927,  ]).  241). 

Occurrence. — This  si)ecies  thoui^h  not  rare  in  the  Claiborne 
sand  can  scarcely  i)e  termc<l  abmulant.  In  conii)arison  with  other 
veneroids  it  may  l)e  called  al)un(lant  in  Cleveland  County,  Ark., 
c'dso  at  White  i  lufT  on  tlie  Arkansas  River  and  Crow  Creek,  near 
I^^jrrest  City.    We  have  found  it  at  Montgomery,  La.,  as  well. 

Syntypes. — Probably  Nos.  5248-49  of  Lea  Collection,  thoui^h 
the  former  is  scarcely  so  ix^inted  as  figured  by  Lea. 

Specimens  fiijurcd. — From  Crow  Creek,  near  Forrest  City, 
Ark. 

Paleontological  Research  Institution. 

Genus  CALLISTA  (Poli,  1791)  Morch,  1853 
(Poll,  Testacea  Utiius(|U('  yiciliti',  vol.  1,  j).  30;   Morch,  Catalogus 

Yoldi,  fast'.  2,  p.  27) 

Genotype. — Vinns  chiont  (Linne,  ISystema  Natura^,  10th  ed.,  1758,  p. 
t)86)   Mwk,  U.  y.  Goul.  Survey,  Terr.,  1876,  vol.  9,  p.  178. 

Illustration. — Palmer,  PaUiont.  Amer.,  vol.  1,  1929,  pi.  42,  fij^s.  1,  4-6. 
Callista  annexiv  (Conrad)  Plate  21,  figs.  6-9 

Dwnc  (unu'Sia  Conrad,  1865,  Anier.  Jour.  Conch.,  vol.  1,  p.  137,  pi.  10, 
fig.  5. 

CaUi^iia  anncja  Palmer,  1929,  Pala^ont.  Amer.,  vol.  1,  p.  283,  pi.  45, 
figs.  17,  20. 

Conrad' ft  dvscnption. — Ovate,  convex;  posteriorly  cuneate,  abruptly 
rounded  at  the  extremity;  subst.-mce  thick:  iinteiio-  ij'.'.c  s'.ort,  ohtunelv 
rounded;  ventral  margin  rounded;  umbo  broad;  anterior  cardinal  tooth 
robust  in  the  left  valve,  j>yramidal. 

Ofie  valve  only  is  in  the  ccdlection,  an<l  is  water-worn,  l»ut  otherwise  en- 
tire. It  diff«»rs  from  D.  iHroiafa  in  being  a  smaller  species,  less  in  diame- 
ter through  the  undiones,  and  less  produced  [)08teriorly.  It  has  some  re- 
semblance to  P.  .siUcca,  C,  but  is  sliort(»r  anteriorly,  :ind  proportionally 
longer  in  outline. 

This  is  one  of  Conrad's  "Enterprise,  Clark  Co.,  Miss."  fossils, 
evidently  coming  from  Garland  Creek.  Thouy^h  the  Claiborne 
sand  is  the  happiest  hunting  ground  for  perovata  an<l  its  relatives, 
near  and  remote,  the  Moodys  Branch-Garland  Creek  beds  are 
scarcely  less  inviting.  The  typical  form  of  annexa  is  represented 
fairly  well  by  the  valve  Conrad  figured.  Specimens  of  this  char- 
acter show  relationships  to  both  perovata  and  thick  forms  of 
cequorea^  But  there  are  lon'.^er  forms  bearing  tlit-  same  relation 
to  annexa  that  var.  aldrichi  does  to  typical  percn^ata  (PI.  21,  fig. 
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7).    These  we  described — -perhaps  rashly — as  "pcarloisis,  n.  sp.*' 

in  1896  (p.  470,  pi.  18,  figs.  4,  5).     Our  characterization  of  this 

form  runs  as  follows: 

The  general  characters  of  tlie  sjx'cies  are  shown  by  the  figures.  The 
concentric  striation  is  precisely  that  of  Mireirix  pirovatay  var..  aldrichi 
(Bull.  Amer.  l*aleont.,  No.  1,  p.  48,  pi.  1,  fig.  1),  and  the  young  of  these 
two  forms  sometimes  approach  €»ach  other  closely  in  outline,  yet  there  is 
always  noticeable  in  pcarlcnMs  a  tendency  to  become  elongate,  like  M, 
Ifpvifjaia  of  the  Paris  Basin. 

irstead  of  making  this  a  new  species,  we  mi^^fht  si)eak  of  it  as 
a  marked  variety  of  aldrichi,  which  is,  itself,  a  variety  of  pcrovata 
Conrad.  It  seems  to  us,  however,  l^etter  to  designate  it  by  a  new 
name.  A  variety  of  this  species  shows  concentric  lirse  over  its 
entire  outer  surface. 

More  and  l:)etter  material  causes  us  to  believe  that  this  varietv 
stems  more  directly  through  anncxa  which  in  turn  has  pcrovata 
and  ccqmrca  relationships.  Ancestral  anncxa  and  sccuriformis 
stocks  seem  to  be  represented  in  lower  Eocene  times  by  "var. 
fuh'a"  and  nuttalliopsis  as  illustrated  on  plate  18,  figs.  5-10  (Bull. 
All  er.  Paleont.,  vol.  2,  1897). 

Occurrence. — Though  found  at  Garland  Creek,  this  form  is 
most  characteristically  developed  alx)ut  Jackson,  Miss.  It  is  well 
develoi)ed  at  Montgomery,  La.,  showing  esj)ecially  strongly 
undulate  and  pcarlcnsis-Wke  forms.  On  the  Ouachita,  it  occurs 
at  lUmker  Hill,  Gibson  Landing,  and  Danville  Landing. 

Ilolntypc. — Acad.  Nat.  Sci.  Philadelphia. 

Specimens  fiijurccL — Figs.  6-8,  Garland  Creek ;  fig.  9,  Jackson, 
Miss. 

Faleontological  Research  Institution. 

"Venus"  jacksonensis  Meyer  Plate  21,  fig.  9a 

Venus  jacksonenM^H    Meyer,      1887,     Son<h»r-Ab<lriick.     Ber.     SenkenlHTjj. 

Naturf.  Gesell.,  }).  12,  pi.  2,  fig.  4. 
Venus  jaeK'sonetusis.    Palmer,    l!)L'i),    PaUeont.    AnnT.,   vol.    1,    p.    40.*^,    pi. 

64,  fig.  9. 

We  are  not  aware  that  another  si)ecimen  of  this  small,  doubt- 
ful form  has  been  found  since  tlie  date  of  Meyer's  original  descrip- 
tion.    Meyer's  descrij>tion,  translated,  reads: 

Fairly  thick-8helle«l,  Hlijjhtly  convex,  trianpilar-oval.  Pallia!  impression 
with  shallow  sinus.  Margin  ereniilate  within.  Kxtriior  smooth,  witli  i^rowth 
linos.     Luniile  not  pronounced,   lirguloi«l.     I   lirve  only  tl:e   illustiated   spe- 

CliilCll. 
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Meyer's  specimen  was  from  Jackson,  Miss. 
We  have  copied  his  illustration,  holotype,  from  the  Johns  Hop- 
kins University. 

Genus  GARI  Schumacher,  1817 
(Ettsai  (I'uii  Nouveau  Syst<»ine  Vers  Testac^s,  p.   l.'Jl,  pi.  9,  fig.  2) 
Genotype. — TeUina  gari   Linno     {Gari    vulgaris    Sehunmelier)     Systeiua 

Natura?,   10th  ed.,'  1758,  p.   674. 
IlluHtration. — Gari    rnlgari^Sf   Schumacher,    rid.    mip. ;     Chemnitz,    (^onch. 
Cab.,  1782,  vol.  6,  pi.  10,  fig.  92. 
Gari'i  jacksonense,  n.  sp.  Plate  21,  fi^s.  12-14 

Characterisation. — Fragmentary,  Cari-Wkt  specimens  are  by  no 
means  rare  in  the  Emba\inent  Jackson  beds  and  would  seem  at 
first  si^ht  to  be  referable  to  *'Psaminohca"  chorea  of  the  Claiborne 
Eocene.  The  shell  matter  is  very  thin  and  fra^le,  and  only  rare- 
ly can  the  hinge  structure  be  worked  out  in  detail.  Beaks  are  a 
little  higher  and  the  posterior  a  little  shorter  than  in  chorea.  In 
the  right  valve  teeth  are  flatter  and-  more  sickle-shaped  than  in 
chorea.  In  the  left  valve  the  difference  is  striking  as  will  be  seen 
by  comparing  figure  ii,  plate  48  (these  Bulletins,  vol.  6)  and 
figure  13,  Plate  21  of  the  present  work.  Such  teeth  do  not  arise 
from  a  simple  hinge  i)late,  as  in  genera  like  Vemis  and  Vencr- 
icardia,  but  come  out  from  the  shell  under  the  beak  and  curve  into 
the  cavity  of  the  opposite  shell  as  would  seem  to  be  illustrated 
by  Turton's  figure  of  Psammohia  scapula  (1848,  pi.  6,  fig.  12) 
or  by  Hoernes'  Psammohia  lomhardi  Basterot  (1870,  pi.  9,  figs. 
5a-d).  Regarding  such  dentition,* Cossmann  (1893,  P-  ^^)  ^^' 
marks  (translation)  : 

These  two  teeth  are  rarely  preserved ;  and  on  most  valves  it  is  seldom 
that  more  than  the  cicatrices  are  to  be  seen  so  that  one  might  believe  he 
was  tlealing  with  two  species  with  entirely  distinct  hinge.  But  I  have  found 
the  same  among  living  Solfiiocurlus;  in  individual  valves,  the  teeth  appear 
almost  lacking;  on  the  contrary,  when  both  valves  are  j)resent,  the  teeth 
are  tightly  fitted  together,  and  when  the  valves  are  opened,  the  teeth  are 
broken. 

We  liave  long  felt  uncertain  as  to  just  where  this  and  allied 
species  should  be  placed  among  the  old-time  genera  of  modern 
species.  Lea  described  his  short  Solenocurtus  hlairivillii  from  the 
Clailx)rne  sands  in  1833  (Contributions  to  Geology,  p.  39)  ;  Con- 
rad in  the  same  year  described — among  others — a  Psammohia 
chorea   (Fossil  Shells  of  the  Tertiary  FoiTnations,  p.  42).     As 

•»  If  Dall's  derivation  of  "Garum"  is  correct,  authors  should  use  neu- 
ter adjective  endings  insteacl  of  the  feminine  which  seem  generally  preva- 
lent. 
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Lea*s  species  seems  exceedingly  scarce,  we  have  little  doubt  but 
that  the  hinge  fragments  tigured  and  described  by  Cossmann 
(1893,  P-  5'  P^-  i»  ^S^'  ^>  3)  belong  Xo  *'Fsammobia'  chorea, 
which,  in  a  fragmentan  state,  is  not  rare.  Cossmann  s  illustrations 
are  fairly  accurate  for  /^  eborea,  though  in  describing  the  left 
valve  dentition  he  interchanges  posterieurc  and  antcrieure,  and  re- 
fers the  species  to  Solenocurtus.  In  this  reference  lie  may  not  be 
far  wrong,  as  the  dentition,  especially  in  the  right  valve,  seems 
more  solenid  than  psammobid  (Hate  21,  hg.  11).  Dall  refers  these 
forms  to  ''Psammobia.     (1900,  p.  976). 

We  have  only  the  one  (left)  valve  of  ocarkans.  from  the  Sabine 
Eocene  of  Alabama.  This  agrees  fairly  well,  in  dentition,  with 
the  left  valve  of  eborea  as  illustrated  in  volume  6,  plate  48,  figure 
II  of  these  Bulletins.  (See  PI.  21,  fig.  13a).  This,  too,  agrees  with 
Lea's  illustration  of  the  hinge  of  blainvilUi.  Tlie  latter  and  eborea 
are  very  distinct  s]>ecies  in  the  Claiborne  sand,  but  in  some  re- 
spects ocarkaiia  shows  vague  similarities  to  both.  In  this  species, 
there  are  faint  traces  of  radii  extending  from  beak  to  posterior 
basal  margin,  somewhat  as  seen,  though  less  obviously,  in  figuie 
10,  llate  21.  'ilic  earliest  incremental  growth  lines  in(Hcate  a 
form  approaching  lamarcki  Deshayes,  yet  by  no  means  so  short 
and  broad  as  blainviUu.  This  broadening  and  shonenin-i^  of  the 
posterior,  though  slight,  is  in,  marked  contrast  to  Claiborne  and 
Jackson  forms.  The  dentition  of  jacksonensis  is  far  more  si)ecial- 
ized,  especially  in  the  left  valve,  than  in  any  of  the  earlier  species. 

Occurrence, — It  is  very  difficult  to  obtain  specimens  of  thi.s 
species  showing  details  for  illustration.  Those  fiigured  are  from 
Montgomery,  La.  Somewhat  similar  sj^ecimens  may  be  had  at 
Jackson,  Miss. 

Holotype, — Fig.  12,  PI.  21,  Montgomery,  La. 

Paleontological  Research  Institution. 

Genus  TELLINA  Linne,  1758 
(Systeina  Natura\  lOtli  cd,  p.  G74 ) 

Gonotypc. — TeUina  radUita  Liiine,  so  ilosignatiMl  by  Cliil.livii,  Quart. 
Jour.  Sei.  Lit.  and  Arts,  vol.  14,  182:i,  p.  :i06. 

IJIuatiatioiis. —  Trllinn  rodiato  Bruj]:uu^iv,  Kncyclopt'<li<»  Mothoilique.  Vers 
Tostaoees  [Atlas]  1797,  j)!.  2Si),  fig.  2;  SovvJMliy,  Gciiora  of  IW-ent  and 
Fossil  Shells,  vol.  2,  Tflliiw,  fig.  .*{ ;  Clicnu,  Manuel  de  Conchvliologie, 
1862,  p.  66,  fig.  272 ;   Rogers,  Shell  Book,  1908,  p.  338,  fig.  5.' 
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Subgenus  TELLINELLA  Gray,  1852  (MS) 

Liubgoiictyiif. —  TvUiuriui  urijaia  (Ljuio,  b^xs.cina  Naturas  lOtli  e<l.,  17J58, 
p.  674)'  Moreh,  Catalogus  Voldi.  ISf):*,  p.  Hi;  Stoliczka,  Pala oiuologia 
Indica,  vol.  3,   1871,  p.   116. 

nil  sinitions. — irihntlla  lirtjaia  (Linno),  Ci.tMiu,  <tp.  rit.,  p.  67,  fig.  273; 
Brugui^re,  op.  rit.,  pj.  288,  fig.  2. 

Tellina  (Tellinella)  linifera  Conrad  Plate  21,  figs.  16-18 

TfHino   (Teniiu'IIa)    linifera  Conrad,  1S65,  Amor.  Jour.  Concli.,  vol.   1, 
p.  138,  pi.  10,  figs.  16,  18. 
Tellina  Huiffia  Harris,  1894,  Arkansas  Geo).  Survey  Kept,  for  1892,  vol. 

2,  p.  154. 
Tellina  linifera  Dall,  1900,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3,  \>.  1015. 
Conrad's  description. — Oblong,  foM  distinct,  but  not  profound  ;eoneen- 
trie  lines  acuti*  anteriorly,  and  angulnted  over  the  fold.  Two  left  valves, 
ira[»crfeet,  the  outlines  of  wliieh  have  been  restored  in  the  figures.  The 
outline  of  fig.  18  is  incorrectly  drawn;  it  should  be  nearer  the  proportion 
of  fig.  16. 

This  is  one  of  Conrad's  "Enterprise,  Miss.,"  species,  i.  c,  from 
Garland  Creek. 

We  have  already  suggested  (Bull.  Amer.  Paleont.,  vol.  6,  1919, 
p.  161)  the  relationship  of  this  species  to  cyno(jlossa  Dall,  of  the 
Sahine  Eocene,  and  cyno gloss ula  Harris,  of  the  Claibornian. 
Tellina  cynoglossa  is  wider ;  cynoylossula  has  a  more  upward- 
curved  posterior  dorsal  margin  and  less  emargination  posierio- 
basally.    The  beak  in  linifera  is  comparatively  sharply  pointed. 

Occurrence. — This  widi  fragmentary  specimens  of  other  spe- 
cies occurs  in  the  Jackson  Eocene  beds  in  Cleveland  County,  Ark., 
and  Montgomery,  La.,  but  it  is  about  Jackson  and  Garland  Creek, 
Miss.,  where  it  mav  be  called  fairly  abundant.  It  also  occurs  in 
the  zeuglodon  beds  on  the  top  of  the  bluff  one  and  one-half 
mile  above  Shubuta  on  the  Chickasawhav.  We  have  never  ob- 
tained  it  further  eastward.  Gardner  reports  it  from  Little  Stave 
Creek  north  of  Jackson,  Ala.  It  ma\  attain  a  length  of  20  mm., 
and  have  a  rather  pointed  posterior,  but  when  less  than  half  that 
length  the  posterior  is  more  rounded. 

Types. — The  two  spechnens  in  the  Philadelphia  Academy  of 
Sciences  are  evidently  the  ones  Conrad  descrilxid  and  figured.  As 
Conrad  remarks,  the  smaller  specimen  is  incorrectly  drawn. 

Specimens  figured. — Moodys  Branch,  Jackson,  Miss.;  figs.  16, 
17,  Montgomery,  La.;  fig.  15,  {\g.  18,  Garland  Cr.,  Miss. 

I'aleontological  Research  Institution. 
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Tellina  eburneopsis  Conrad  Plate  21,  figs.  19,  20 

Tcllina   {Aiufulus)  f oui iit'ttpsis  Coiinul.  1X65,  Aim»r.  Jour.  Conch.,  vol.  1, 

p.  138,  pi.'  10,  fig.  17. 
Tellina    (Jrvopuijiit)    i'hununpsis    Dall,    190."^,    Wagnor    Free    Inst.    8oi., 

Trans.,  vol.  .*{,  p.  1015. 
Trilino   tburntopffis   Han  is,    1890,   Aca«i.   Nat.   JSei.     IMiiladelpliia,   Proc, 

pi.  18,  fig.  6. 
Conrad's   deftrription. — ISubovate,    inequilateral,    thin    in    substance,   com- 
pressed, white,  polished;  apex  slightly  prominent,  acute,  fold  sulmiarginal, 
distinct;  anterior  margin  regularly  rounded;  posterior  margin  very  obli(|ue, 
subtruneated  at  the  end,  and  angular  at  ti]). 

One  riLfiit  valve  uiilv  in  the  cdkction,  vn  v  distinct  fioni  anv  otiier  lossil 
species  1  have  seen  from  the  American  Terliaries. 

This  is  one  of  Conrad's  **F.nterprise"  si)ecies,  seemingly  from 
Garland  Creek,  Miss. 

As  viewed  from  the  rear,  the  posterior  of  this  shell  is  flexed 
a  little  to  the  right  as  in  many  of  tlie  tellinid  forms.  Whereas 
the  surface  of  this  shell  is  generally  smooth  and  shining,  the  ix)s- 
'terior  area  radiating  from  lx?ak  to  hasal  margin  sIk^ws  concen- 
tric lines  more  clearly  and  irregularly.  Passing  radially  through 
this  area  in  the  right  valve  there  is  a  faint  fold ;  in  the  left,  a  slight 
channel.  Hinge  diaracters  of  the  left  valve  are  as  indicated  by 
tigure  20;  those  of  the  right  valve  not  yet  determined.  Lateral 
teeth  seem  wanting;  the  [Histerior  tiexure  sug'^^esls  Macoma 
affinities. 

Occurrence. — We  have  delinitely  recorded  this  sjx^cies  only 
from  Jackson  and  Garland  Creek,  .Miss.,  and  Hunker  Hill,  cm  the 
Ouachita  River,  La.,  hut  tellinid  fragments  from  other  localities, 
as  Cleveland  County,  Ark.,  would  suggest  a  fairly  wide  range  for 
it  in  the  Jackson  iMnhayment  area. 

ilolotype. — Acad.  Nat.  Sci.  Philadelphia. 

Specimens  fu^ured. — Fig.  19,  Bunker  Hill,  La.;  fig.  20,  Jack- 
son, Miss. 

Tellina  trumani  var.  sarlandica,  n.  var.  Plate  22,  figs.  1,  2,  3 

Vor  tlesciiption  of  trumani,  see  these   Mnlletins.  vol.  *J,   1S97,  p.  265. 

The  variety  (jarlandica  di fibers  from  typical  trumani  in  heing 
smaller,  more  elongate,  with  deeper  pallial  sinus,  less  distinct  and 
regular  growtli  lines,  longer  and  more  o])li(|uoly  directed  resilifer. 
Hut,  since  the  differences  are  of  degree  and  not  of  kind,  and  as 
we  liave  hut  the  type  specimen  of  (/arlancica,  the  two  forms  can 
now  scarcely  l)e  separated  si)ecifically.  Here,  again,  we  have  a 
striking  resemhlance  hetween  a  Woods  Bluffs  and  a  Jackson  tyf>e. 
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Along  this  same  line  of  development  we  find  in  the  St.  Mau- 
rice Eocene  Tellina  taliclicti,  but  here  the  elliptical  form  is  more 
elongate.  All  seem  referable  to  the  subgenus  Arcopagia  sensu 
lato. 

Occurrence  of  specimen  fif/nred,  the  holotypc. — Garland  Creek, 
p.ear  Shubuta,  Miss. 

Tellina  vicksbursrcnsis,  var.  moodiana  Cooke  Plate  22,  figs.  4-8 

TdHiia  iic!:.'..,ur(HH'-^is  v.n.  rnbunta  McytM-,  ISSo,  Aiiier.  .Jour.  Sci.,  3<l 
stT.,  vol.  2i),  p.  461   (not  Tellina  rohuji'ta  Hanley,  1844). 

T(i-iHa  iU'l.sijHif/rnsifi  Aldiich,  portim^  18HJ>,  Aiiicr.  Jour.  Sci.,  'M\  ser., 
vol.  .30,  p.  72.' 

Trllina  vickshurftinsls,  var.  nwodwna  C'ooke,  1926,  Wasliington  Acad. 
Sci.,  Jour.,  vol.  16,  p.  1:^7,  figs.  15a,  b. 

Conrad  described  Tellina  vicksburgensis  (1847,  P-  -^9^)  *^s  fol- 
lows: 

Triangular,  small,  with  regular  minute  concentric  lines;  ant^^rior  end 
iOiin»ied;  pust<'iior  suhmaij^iM  angular  or  <d»scurely  carinate»l,  the  end 
obliquely  truncated;  posteiior  side  shortest,  and  slightly  bent  or  waved; 
liiteraJ  teeth  in  the   riglit  valve  only.     Length  .'MO.  Height  y^. 

Before  1885,  lx)th  Meyer  and  Aldrich  seem  to  liave  agreed  in 
calling  the  Jacksonian  si)ecimens  Tellina  vicksburgensis.  Then 
Meyer  instituted  the  var.  robusta. 

A  rather  common  Trllina  in  Jackson  is  a  larger  and  stouter  variety,  var. 
rohusiaj  of  a  Vicksburg  species,  which  I  determined  as  Tellina  Vicks- 
hurycnsia  (\  A  young  Jackson  specimen  has  the  same  form  as  one  of  the 
stouter  Vicksburg  specimens. 

Cooke,  in  1926,  des,cribing  var.  moodiana,  wrote: 

The  variety  at  Jackson  differs  from  the  typical  form  at  Vicksburg  in 
its  larger  size,  proportionately  greater  altitude,  and  slightly  stronger 
r  culptuit?.     Longitude  IIV2  min ;  altitude  S  mm.;  aemiiliameter  UVi  uiui. 

{Station  4250,  Moodys  Branch,  Jackson,  Miss.     U.  S.  N.  M.  No.  :55.*J,  951. 

Further  descriptive  details  regarding  the  interior  of  this  form 
are  as  follows:  l^allial  sinus  deep,  angulate  above,  coalescing  for 
the  most  part  with  the  pallial  line  l)elow.  Articulation,  right 
valve,  passing  anteriorly ;  lower  half  posterior  margin  plain, 
broadening  al)ove  into  lower  and  upper  lamina  with  channel  or 
dental  socket  between ;  halfway  to  beak,  socket  is  replaced  by 
li'^amental  support  of  nym])h,  coming  to  a  iK)int  at  beak,  dividing 
long  ligament  above  from  a  very  short  and  inconspicuous  internal 
iwrtion ;  internal  or  submerged  portion  often  showing  a  faint 
supporting  lamella  below ;  next  prominent  feature  anteriorly  is 
the  large  bifid  tootli,  still  further  a  deep  socket,  then  a  low  lamel- 
lar tooth  quite  obvious  at  the    beak    but    soon    dying    down    to 
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a  low  ridge  continuing  for  a  third  the  distance  to  the  ex- 
treme anterior  of  the  shell,  where  its  recrudescerwre  appears  as  a 
lamellar  anterior  lateral  tooth  ;  channel  above  tooth  limited  by 
lamellar  margin  ot  the  siiell ;  lunular  depression  narrow,  indis- 
tinct. Left  valve,  passing  anteriorl\  :  lower  half  posterior  margin 
thin,  simple ;  upper  half,  with  narrow  ligamental  platform  above, 
1  caches  near  the  beak  where  it  divides,  showing  an  internal  lig- 
amental scar  in  the  fork,  the  lower  limb  of  same  forming  a  very 
tiiin  [)o>terior  cardinal  tooth ;  anteri(;rly,  a  <leep  socket,  directly 
under  the  beak ;  this  is  followed  b\  a  large  tooth,  tending  to  l>e- 
come  bitid,  and  this  in  turn  is  followed  ])y  a  deep  tooth  socket, 
lunule  scarcely  detined.  A  general  conception  of  the  above  de- 
scribed features  max  l)e  had  by  referring  to  figures  5-8,  Plate  22. 

Our  si^ecimens  from  Vicksburg  seem  to  indicate  that  at  that 
locality  tliere  is  c(jnsiderable  variation  shown  in  this  species  (see 
figs.  9,  10,  i'l.  22).  None  of  our  s-iK^cimens  from  Jackson  shows 
the  rather  pronounced  nasute  iM)sterior  fiexure  indicated  by 
Cooke's  figures,  but  there  seems  to  be  little  room  for  doubt  that 
this  rather  common  Jacksonian  form  is  the  one  lie  named 
nioodiafta. 

Figures  9-12  show  typical  vickslmnjcnsis.     Figure  6  is  an  en- 
largement of  var.   nioodiana  to  show  concentric  striation  more 
clear! V.     The   jacksonian  forms  vary  somewhat  but  would  seem  * 
as  a  whole  to  be  a  little  higher  than  the  X'icksburgian. 

Occurrence. — Most  abundant  at  Moodys  Branch  and  in  the 
R.  R.  cut  at  northern  end  of  the  freight  yard  of  the  Ci.  M.  &  N. 
R.  R.,  Jackson,  Mi.ss.  Other  specimens  are  recorded  as  coming 
from  the  Ouachita  River  at  Hunker  Hill  and  (iibson  Landing,  La. 

Tellina  vaug:hani   (  ooke  Plate   22,  fijrs.   13-16 

Tellina  Kimihani  (Jookc,  192(i,  VV.ishiii^ton  Aca»l.  Sci.,  .lour.,  vol.  16,  p. 
l,"iS,  ligs.  ](>a-b. 

Cookc'.-i  (It script i(fn. — SShcll  suhollijiticnl,  beaka  sligiitly  aiit<'rior,  iiiotl- 
?iat('ly  inttatiMl;  aiitcrior  cm!  soniowliat  inorc  acute  than  the  posterior; 
surface  covere'l  with  close,  tlat.  concentric  threa«ls  which  are  fewer,  nar- 
rower, an«l  lartiicr  apajt  on  tie  <lois;il  slopes,  l^on^itiwle  \l\'2  nun.;  alJ- 
t\uU'  s  nun.;  senii<iian)eter  '.»  mm. 

{Station  4lM(I,   MoojIvs   Hrancii.  Jackson,  Miss.   V.  S.  X.   .M.   No.  ;'„"):',,  1)52. 

In  rei)ly  to  an  inquiry  regarding  ilie  al)ovc  diagnoses,  Mr.  H. 
A.  Rehder  of  the  National  Museum,  writes  (July  30,  i(>4i)  : 
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The  description  of  Tellina  raiu/hinii  should  read : 

Tho  beaks  slightly  [>ostorior  to  the  i-eiiter  ami  the  posterior  end  some- 
what more  a<'Utt»  than  the  anterior.  The  concentric  grooves  seem  to  l>e  of 
the  same  distance  ajiart  over  the  whole  shell,  although  on  the  dorsal  slopes 
they  show  a  tendency  to  unite  as  is  plainly  shown  in  certain  of  the  para- 
types.  The  measurement  of  the  types  are  as  follows:  TcUina  vnughani, 
h  ngtli  US)  mm.;  heighi  7.()  mm.  TrJJina  vU'k'ifbur[H'H8i:<  m«nHii(ina^  length, 
11.6  mm.;  height,  8.6  nmi. 

This  species  sometimes  attains  a  length  of  15  mm.  and  a  height 
of  10  mm. 

In  locating  it  among  the  many  conflicting,  overlai)ping  .sub- 
genera and  sections  of  the  tellinids,  the  following  facts  must  he 
taken  into  consideration :  shell  rather  thin,  gibbous ;  no  posterior 
flexure;  concentric  markings  not  pronounced;  pallial  sinus  deep, 
cxtcndin«:  nearly  to  the  anterior  abductor  scar,  but  not  so  broad 
as  in  triimani;  not  confluent  with  pallial  line  below;  lunule  and 
escutcheon  very  narrow ;  lateral  teeth  variable  in  strength  in  right 
valve  but  aKva\s  present,  scarcely  developed  in  left  valve  by  shell 
margin ;  ligamental  area  very  narrow  and  extending  from  beak  to 
lateral  teeth ;  resilifer  oblicpie,  extending  from  beak  backwjn-<l 
just  behind  the  bifid,  posterior  cardinal  in  the  right  valve  and  just 
[Xisterior  to  the  central  socket  of  the  left  valve.  In  general  ap- 
pearance this  species  is  close  to  some  of  the  species  enumerated  by 
Cossmann  and  Pissarro  in  their  Iconographie  Comj)lete  des 
('o(|uilles  I'ossiles  de  I'lMKene,  under  Mivrella  and  Macaliopsis', 
see  esi>ecially  plates  6  and  7. 

Occurrence. — We  have  found  this  species  common  at  Jackson, 
Miss.  It  occurs  in  a  comparatively  large  form  at  Garland  Creek; 
:'!id  a  ve  •>  closely  allied,  if  not  identical,  form  is  not  rare  in  the 
uppermost  Claiborne  beds  at  Gopher  Hill  (Baker  Bluff),  Ala. 

Types. — In  the  U.  S.  Nat.  Mus.  as  stated  above. 

Specimens  figured. — Paleontological  Research  Institution. 

Tellina  vausrhani,  var.  Plate  22,  fig.  17 

In  Moody s  Branch,  Dr.  Day's  ])lace,  a  specimen  (herewith 
shown  as  figure  17)  was  found  that  is  far  more  regularly  elliptical 
in  outline  than  typical  vaughani.  Anteriorly  it  resembles  Cooke's 
figure  of  vaughani,  but  posteriorly  it  lacks  the  angulation  there 
shown.  It  is  gibbous,  with  depressed  l)eaks  and  with  surface 
marking  fine,  thougli  two  or  three  stopi)ages  of  growth  with  more 
pronoun/ced  incised  lines  are  evident.     The  specimen  figured  is 
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the  only  one  found  with  the  above-mentioned  characteristics. 
Paleontological  Research  Institution. 

Tellina  pearlensis  Meyer  Plate  22,  tig.  18 

TcUina   pearh-nsis    Moyer,     1887,     Sonder-Abdruck,     Ber.     Senckenberg. 
Naturf.  Gesell.,  i>l.  2,  tig.  3. 

In  the  explanation  of  Meyer's  plate  2,  he  gives  figure  3  as 
Tellina  pearlensis  without  reference  to  any  descrij>tion.  From 
the  figure  alone  its  status  is  uncertain ;  but  it  may  be  presumed 
to  have  come  from  Jackson,  Miss. 

The  reference  of  the  species  to  the  genus  Aligena  in  the  Meyer 
type  collection  at  the  Johns  Hopkins  I'niversity  must  l)e  incor- 
rect if  Meyer's  drawing  (w'ith  deep  pallial  sinus)  is  correct.  The 
dentition  appears  like  that  of  some  species  of  Aligena. 

Tellina  (Arcopaj^ia)  raveneli  var.  weisbordi,  n.  var.  Plate  22,  fig.  19 

A  somewhat  imj)erfect  specimen  in  our  collections,  enclosing 
a  rather  hard,  calcareous  matrix,  and  having  very  much  the  ap- 
pearance of  Senieie  iinos^a  of  the  lower  Claiborne  or  Lisbon  hori- 
zon (Bull.  Amer.  Paleont.,  vol.  6,  1910,  p.  171)  proves  on  exca- 
vation of  the  hinge  character  to  be  very  closely  allied  to  TelVma 
raveneli  Conrad.  Its  smooth  surface  makes  its  relationship  with 
this  species  ver\  evident.  It  is  a  little  more  elongate  than  raveneli 
and  is  <jnly  about  two-thirds  the  dimensions  of  that  species.  For 
convenience  in  future  reference,  it  may  be  given  the  above  varietal 
designation. 

Vi)T  a  discussion  of  Tellina  raveneli,  see  this  publication,  vol- 
ume, 6,  1919,  p.  167. 

Occurrenee. -Thi^  occurs  as  a  thin  shell  filled  with  hard  cal- 
careous rock,  at  Montgomery,  La. 

Holotype  and  specinwn  fiijured, — Montgomery,  La. 

Paleontological  Research  Institution. 

Tellina  spillmani  Dull  Plate  22,  tigr.  20 

TrUiiui    {An(iuhtJ<)   alharia  (.'onrad,   18<),'5,   Aiiit'i.  Jour,  ('onch.,  vol.    1,   p. 

UH,  j.l.   11,  fijr.   7. 
TfUina    {Arrojun/ia  h    spillmani    Dnll,    liMM),    Wagner    Free    Inst.    8ci., 

Trans.,  vol.  .1,  p.  inlf).     (Not  aJharia  (.'onra«l,  lS4i».; 
(  iniidd  M    (It  sen/ft  imt :     iSJio. — OMonj;,    iiu(|iiil;i1rial,    thin    in    suhstnuco, 
I'onijjrossOil,    white,    with    traces   of   one    or     two     eoneentrie     bands;     fohl 
obsolete. 

One  left  valve,  very  distinct  from  tiie  preceding,  or  any  other  American 
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species  known  to  me. 

Conrad  was  here  comparing  the  species  to  clmrneopsis  with 
which  it  was  associated.  It  is  another  of  his  "Enterprise"  spe- 
cies, presumably  from  Garland  Creek,  Miss. 

The  holotype  is  in  the  Academy  of  Natural  Sciences  of  Phila- 
delphia and  is  less  {)erfect  than  indicated  by  Conrad's  figure,  here 
reproduced  as  figure  20  on  Plate  22.  The  apex  and  posterior 
seem  a  little  less  pointed  than  illustrated. 

Tellina  (Arcopasria)  spillmani,  var.  corvia,  n.  var.  Plate  22,  fig.  21 

The  nearest  approach  we  'have  found  to  this  species  is  shown 
by  an  imperfect  specimen  collected  at  Crow  Creek,  Ark.,  in  low- 
er Jacksonian  beds.  The  area  behind  the  umbo  extending  towards 
the  posterior  basal  margin  is  apparently  a  little  more  definitely 
marked  off  from  the  main  surface  of  the  shell  than  Conrad's 
figure  and  description  of  albaria  would  indicate. 

Holotype  and  specimen  figured. — At  the  bridge  (Highway  No. 
70)  over  Crow  Creek,  two  miles  east  of  Forrest  City  Ark. 

Paleontological  Research  Institution. 

Genus  ABRA  Leach   (MS.) 
(Mentioned  in  synonymy  under  Amphidesma  tenuis  Lamarck,  Animaux 

sans  Vert^bres,  vol.  5,  1818,  p.  492,) 

Genotype. — Mactra   tenuis  Montagu,   Testacea   Britannica,   1803,  p.   572, 

pi.  17,  fig.  7. 
Illustration. — Montagu,    vid.   sup. ;   Brown,   Illustrations   of   Recent   Con- 

chology,   Great   Britain   and    Ireland,   2d   ed.,   1842,   pi.   42,   fig.  2,   as 

**  Amphid€9ma  tenue*\ 

Abra  niteiiA   (Lea),  var.  jacksonica,  n.  var.  Plate  22,   figs.   22-24 

For  general  discussion  of  Abra  nitens,  see  these  Bulletins, 
volume  6,  1919,  p.  173,  pi.  52,  figs.  11-13. 

The  Jackson  variety  agrees  fairly  well  with  the  typical  Clai- 
borne representatives,  thoug^i  it  is  rather  large,  more  pointed 
posteriorly,  with  a  more  sharply  defined  ix)stumbonal  ridge  and 
slope  and  with  a  slight,  Tellina-Uke  twist  to  the  right  of  the  pos- 
terior extremity. 

Holotype  and  specimen  figured. — Dr.  Day's  premises,  Moodys 
Branch,  Jackson,  Miss. 

Paleontological  Research  Institution. 

Genus   MACTRA   Linne,    1767 

(Systoma  Naturte,  12th  e<l.,  vol.  1,  pt.  2,  p.  1125) 
Genotype. — Mcurtra  stultorum  (Linn6)  Fleming,  1818,  fide  Stewart,  Acad. 
Nat.  Sci.    Philadelphia,  Spec.  Publ.,  No.  3,  1930,  p.  206. 
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Illustration.— Chenmitz,  Concli.  Cab.,  1782,  vol.  6,  pi.  23,  figs.  224,  225; 
l?<^('vi»,  ('oiK'h.  Icon,  1854,  Mocfra,  No.  lo;  Fisclier,  Man'l  «lc  Conch. 
1887,  pi.  21,  fig.  1. 

For  the  general  discussion  of  the  Mactridse,  see  Dall,  in  the 
Transactions  of  the  Wagner  Free  Institute  of  Science  (vol.  3, 
1898,  p.  873,  ct  sec;  also  Gray,  Mag.  Nat.  Hist.,  v(;l.  i,  new  ser., 

P-  372. 

Subgenus  SPISULA  Gray,  1837 
(Mag.  Nat.  Hist.,  new  sor.,  vol.  1,  i»p.  'X,\3  anil  IJ72) 

iSuhgenotype. — Mactra  soUda  Linne,  Gray,  Zoiil.  JSoc.  London,  Proc,  1847, 

p.   185. 
IllUvStrations. — Chenu,   Manuel  de  Conchyliologie,   18(52,  vol.  2,  p.  56,  fijj. 

2.12;  Brown,  lllus.  Ree.  Conch.,  1844,  pi.  41,  fig.  :i. 

Spi8ula  praptenuis  Conrad  Plate  23,  f\K.   I 

For  synonymy  and  discussion  of  this  sj^ecies,  see  this  series 
vnlr,n:e  "6,  iQCh;,  p.  175. 

We  have  yet  to  fiml  a  specimen  showing  the  length  in  compar- 
ison to  height  in(hcated  hy  Conrad's  tyi)e  specimen. 

Occurrence. — The  fairly  well-preserved  sixjcimen  figured 
herewith  (fig.  1)  is  from  Montgomery,  La.;  other  specimens  are 
from  Crow  Creek  and  White  Bluff,  Ark. 

Spisula  mississippiensis  (Conrad)  Plate  23,  fig.  2 

Muctra  muss is.sip pie n^'iis  ('onrad,  1847,  Acad.  Nat.  Sci.  Philadelphia, 
Proc,  p.  290:    1848,  its  Jour.  p.   121,   pi.   12,  fig.    14. 

Martra  tniicsisinppif  naiti  Harris,  lSJ)t),  Acad.  Nat.  Sci.  Philadelphia, 
Proc,  J).  471,  pi.  18.  fig.  7. 

Spusula  mus.sisfnppitn.sLs  Dall,  1S!)S,  Wagner  Free  Inst.  Sci.,  Trans.,  vol. 
:J,  i>.  896. 

Among  Johnson's  collections  for  the  Lea  Memorial  Collection 
of  the  Philadelphia  Academy,  there  was  a  specimen  from  Jack- 
son, Miss.,  that  seemed  to  agree  with  C^nirad's  inississippicfisis 
from  VicksV)urg,  and  we  so  identified  it  in  189O.  McConnelFs 
l)en  and  ink  drawing  of  this  specimen  is  reproduced  liere  (PI.  23, 

fig.  2). 

Spisula  parilis  (Conrad)  Plate  23,  fig^.  3-6 

For  synonymy  and  discussion  of  this  Claihorne  species,  see 
these  Bulletins  (vol.  6,  1919,  p.  174,  pi.  53,  figs.  2-4). 

It  is  here  again  referred  to  and  figured  for  ready  .comparison 
with  the  several  closely  related  forms  occurring  in  the  Jackson 
heds  of  the  I^lmhayment  area. 

1\pically,  parilis  and  its  relatives  show,  in  the  main,  smooth 
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surfaces.  On  the  dorsal  slopes,  however,  there  is  a  strengthening 
of  the  concentric  striation.  Close  to  the  anterior  ridge,  extending 
from  beak  to  anterior  basal  margin,  a  fine  depressed  radiating  line 
may  separate  smooth  from  striated  areas.  A  trace  of  a  fold  radi- 
ating from  beak  to  posterior  basal  margin  may  often  be  detected. 
Such  features  are  greatly  magnified  in  the  var.  histriata  shown  as 
figure  4  on  plate  53  referred  to  above.  Both  hinge  structure  and 
typical  outline  of  parilis  are  well  shown  as  figures  3,  4  on  the  same 
plate.  Note  that  the  margin  at  the  termination  of  the  posterior 
lateral  tooth  may  l)e  slightly  arched,  thus  giving  the  posterior  mar- 
gin a  somewhat  truncated  appearance.  The  pallial  sinus  is  oc- 
casionally visible  and  shows  that  it  is  deep,  extending  practically 
to  the  middle  of  the  shell.  (See  PI.  23,  fig.  3.)  The  anterior  ele- 
ment of  the  cardinal  tooth  of  the  right  valve  is  well  developed, 
curved,  with  its  lower  portion  aimed  at  the  center  of  the  shell. 
The  comparatively  long  ventral  margin  gives  this  type  a  broad- 
based  triangular  appearance  The  anterior  portion  of  the  shell 
is  narrower  than  the  posterior.  This  species  seems  to  be  restrict- 
ed to  the  Claiborne  sand  horizon  in  Alabama. 

Specimens  fif/ured. — Claiborne  sand,  Claiborne,  Ala. 

Paleontological  Research  Institution. 

Spisula  jacksonensis  Cooke  Plate  23,  figs.  7-10 

Spisuta  jackson€nf<iji  Cooke.  19li(>,  Washington  Acad.  Sci..  Jour.,  vol. 
If),  i».  i;i7,  f\gH.  14a,  h,  c. 

C(fvki*s  descriptUm. — Shell  Nniall,  subovatc,  moderately  inllated;  l)cak8 
central,  adjacent:  surface  Hn»0(»th  except  the  dorsal  areas,  which  are 
wrinkled;  anterior  dorsal  area  slightly  depressed;  base  arcuate;  ])allial 
sinus  little  longer  tluni  wide,  roundi'd  in  front;  hinge  with  strong  ventral 
lateral  lamina,  adjacent  sides  of  lamina*  striated;  arms  of  cardinal  tooth 
of  left  valve  forming  :i  right  angh*. 

Longitude  8.2  mm;   altitude*  6.-  mm.;   semidiameter  2  mm. 

Station  1)458,  Moodys  Branch.  Jackson.  Miss.     U.  S.  N.  M.,  No.  .353,950. 

The  tyj>e  of  Spisula  ln<'f:sonrnsis  is  a  left  valve.  Tliis  very  abundant 
.sjKries  differs  from  S,  j :  tu  rata  (Conrad)  from  Vicksburg  in  its  central 
beaks,  more  rounded  base  and  shoidders,  ami  in  the  synnnetrical  position 
and  rectnngul-ir  shape  of  its  left  cardinal  tooth,  which  in  funrrata  is  twist- 
ed forward  and  forms  an  acute  angle. 

This  little  Jackson  mactrid  has  been  ,com])are(l  with  Claiborne 

and  Vicksburi!^  forms  for  the  last  half  centurv.     Meyer  remarked 

in  1885  (vol.  29,  p.  461)  : 

In  Jackson  <  ccors  a  si)ecies  of  Mactni,  which  is  almost  equilateral,  but 
otherwise  does  not  differ  from  Mocfni  piifjmwa  Lea,  from  Claiborne.  As 
tho  forms  vary  in  both  localities  they  are  most  j)robably  to  be  relate*  1.     The 
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Jackson  spet'iiiioiw  arc   very   similar  or  Mentical   with   a   species  in   Vicks- 
Imrg,  whicli  is  perhaps  what  ("onrad  calltMl  Mactra  fuiurata. 

Lender  Mactra  sp.,  Harris  wrote  in  the  Kei>ort  for  1892  of  the 
Arkansas  Survey  (1894,  p.  154)  : 

A  small  very  ciniiinon  species  about  tlie  size  of  M.  parilus  'ihougii  very 
(liflferent  otherwise.  It  is  identical  with  an  uiulescril)e«l  species  from  Bai- 
ley's marl  bed,  Jackson,  Miss. 

Its  occurrence  at  nine  different  localities  in  Cleveland  County, 

Ark.,  is  noted. 

Dall,  referring  to  the  Vickshurg  Si)isulas  (1895,  p.  896)  com- 
mented: "There  is  another  form  which  differs  harely,  if  at  cdl. 
from  ftinerata  in  the  Jacksonian." 

As  regards  Spisula  parilis  Conrad  (pyc/incca  Lea),  there  heed  he 
no  confusion  with  the  other  small  forms  already  mentioned.  The 
long,  triangular  form,  the  suggestion  of  an  ohlicjue  posterior  trun- 
cation, the  dental  characteristics,  and  the  deej)  pallial  sinus,  all 
furnish  trustworthy  criteria  for  si)ecific  determination. 

Spisula  jacksonensis  Cooke  has  a  somewhat  plumper  ai)pear- 
ance,  with  more  nearly  centrally  located  heaks,  with  a  more  highly 
curved  hasal  margin,  and  with  dentition,  es])ecially  of  the  right 
valve,  correspond  in 'j:  more  clearly  with  alhirupina  Harris  than 
with  parilis  Conrad. 

Though  we  do  not  see  the  difference  hetween  the  shape  of  the 
central  tooth  of  the  left  valve  and  that  in  juncrafa  menticmed  hy 
C(M)ke,  it  does  ap|)ear  j)erhaj)s  relatively  smaller  in  junvrata.  The 
latter  has  a  higher,  sharper  heak,  and  a  ])osterior  tending  to 
lengthen,  hut  in  no  way  so  conspicuously  as  in  alhirupina.  The 
outline  of  jacksauciisis  is  more  elliptical,  the  umlxmes  fuller  and 
the  hasal  margin  more  slightly  curved.  .S*.  funcrafa  has  a  some- 
what corhuloid  as])ect  as  Conrad's  original  drawing  shows  (1848, 
pi.  12,  fig.  13). 

Occurrence. — This  species  is  hest  known  from  Jackson,  Miss., 
hut  it  also  occurs  at  Garland  Creek.  In  seemingly  the  same  hor- 
izon, it  is  common  in  Cleveland  County,  Ark.  What  appears  to 
he  the  same  species  is  not  rare  in  the  ui)permost  Claihorne  hcd  at 
rr()j)licr  Hill,  north  of  St.  Stephens.  Ala. 

Type. — As  given  hy  Cooke,  see  ahove. 

Specimens  fi(jure(L--F\i!:9>,  7-8,  Jackson,  Miss.;  figs.  9-10, 
r,arland  Creek,  Miss. 
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Paleontological  Research  Institution. 

SpisuU  albirupina  (lla:ii:>)  Plate  23,  figs.  11,  12 

Mactra  albiruptna  liaiiis,  1894,  Aikaiisas  Geol.  Survey,  Rept.  for  1892, 
p.  155,  pi.  6,  fig.  2. 

Spisula  albirupinu  Dall,  1895,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3, 
p.  896. 

Harris'  description. — For  the  tize  and  general  features  of  this  jipccies, 
sec  Fl.  VI,  fig.  2.  This  is  a  thin  ami  rather  fragile  shell  resembling  in  a 
•jiTperficial  way  Mactra  parilib  Conra<l,  though  in  reality  it  is  very  different. 
T  »♦»  exterior  markings  in  both  species  are  similar,  but  in  that  species  the 
anterior  end  is  produced,  in  this  the  posterior. 

Localiiy. — White  Bluff,  Arkansas. 

This  species  is  at  once  separated  from  parilis  by  its  general 
outline  (see  figs,  ii,  12)  ;  by  its  small,  short  pallial  sinus;  and  by 
the  small,  short,  direct,  anterior  portion  of  the  hinge  tooth 

Occurrence. — This  shell  cannot  be  regarded  as  scarce  at  White 
Bluff,  Ark.,  but  so  far,  we  have  found  it  nowhere  else. 

Holotype. — U.  S.  Nat.  Museum. 

This  is  possibly  the  species  referred  to  by  Meyer  in  the  Ameri- 
can Journal  of  Science  (1885,  vol.  29,  p.  461)  as  follows: 

A  new  species,  Mactra  inoinaia,  occurs  in  Jackson.  It  is  small,  some- 
what llattened,  inequilateral  and  has  a  rather  solid  shell.  The  margin 
is  entire,  the  lower  margin  rather  straight.  Concentric  slr'ue  on  the  ex- 
tremities are  seldom  noticeable,  because  the  surface  is  moslly  water-worn. 
In  a  specimen  from  Claiborne,  I  cannot  find  any  diffeicnei.  A  specimen 
from  Vicksburg  is  relatively  higher. 

Genus   PERIPLOMA   Schumacher,  1817 
(Essai   d'un   Nouveau   SysttJsme,    Vers   Testaces,    p,    115) 

Genotype. — Feriploma  inaquiralvis  Schumacher,  vid.  sup. 
Illustration. — Op.  Cit.,  pi.  5,  fig.  1. 

Pcrfploma   claibornensis,   var.   pafva    ?   Meyer  Plate   23,  figs.   16-18 

The  mid-Eocene  occurrence  of  Lea's  ^hiatina  claibornensis  has 
already  been  referred  to  in  this  series  (volume  6,  p.  180). 

Meyer  described  from  Claiborne  what  ai)i)ears  to  be  a  patli- 
ologic  form  of  this  tyi:>e  (Alabama  Geol.  Survey,  Hull.,  No.  1, 
1886,  p.  85)  as  P.  complicata.  In  his  Sonder-Abihaick  (Her. 
Senckenberg.  Naturf.  Gesell.,  1887,  p  16)  he  lists  it  from  Jack- 
son, Miss.  This  may  have  been  the  basis  for  Dall's  referring 
complicata  to  the  Jacksonian. 

Meyer,  however,  did  note  the  occurrence  of  fragments  of  a 
small  form  from  the  Jacksonian  beds,  "Which    seem    to    differ 

merely  in  size  from   Periploma  claibornensis   Lea   sp The 

Jackson  form  may  be  called  var.  parva."      (Amer.  Jour.   Sci., 
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vol.  129,  1885,  pp.  461,  467).  The  relationship  of  complicata  and 
parva  seems  rather  obscure.    Rut,  that  there  is  a  small  Periploma 
in  the  Jackson  beds  is  proven  by  the  more  satisfactory  material 
collected  by  the  late  C.  W.  Johnson  and  illustrated  in  an  article, 
"New  and  Interesting^  Kocene  Mollusca  from  the  (julf  States" 
(i89(),  pi.  18,  figs.  8  a.  b).    This  is. quite  probably  Meyer's  parra, 
but  as  that  variety  was  founded  on  mere  fraginents  the  correct- 
ness of' the  identification  is  in  doubt. 


Periploma  complicata  Meyer  Plate  23,  flg.  18a 

Periploma  complicata  Meyer,  1886  Alabama  Geol.  {Survey  Bull.,  No.  1 
p.  85,  i>l.  1,  fijr.  22. 

Periploma  complicata  Dall,  190:i,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  :^, 
p.  1529. 

Mctfcr's  chararttri::atiiHi. — The  iiuly  ppeeiiuen  fouiul  is  of  the  same  frag- 
mentary siiape  as  that  in  which  Periploma  claiboruen.si.s  Lea,  sp.,  a  species 
not  Hire,  constantly  occurs.  The  fissure  of  the  beak  and  the  pearly  nacre  of 
the  inside  are  well  seen;  the  hinge  with  the  spoon-shaped  jirocess  is  much 
more  complicate<l  than  in  P.  claihornensi^,  as  the  figure  shows,  the  process 
consisting  mainly  of  two  concentric  spoons. 

LncaUty. — Claiborne,  Ala. 

Reference  to  this  form  should  have  been  made  in  volume  6 
(these  Bulletirus)  in  discussing  Qaiborne  material.  Rut  it  is 
most  likely  that  it  is  only  a  pathologic  specimen  of  claiborncnsis. 
Mention  of  this  "species"  is  made  here  solely  l^ecause  Dall,  in 
discussing  the  genus  {loc.  cit.),  says: 

Another  species  describe*!  from  similarly  inade()uate  material  is  P.  com- 
plicata Meyer  from  the  Jacksonian. 

We  have  found  no  specimens  with  the  i>eculiarity  mentioned  by 
Meyer  in  either  Claiborne  or  Jackson  horizons. 

Periploma  collardi  var.  turgida,  n.  var.  Plate  23,  figs.  19-21 

For  synonymy  and  discussion  of  the  relationshi{)  of  collardi  to 
other  mid-P2ocene  forms,  see  these  Bulletins,  vol.  6,  1919,  p.  180, 

pl.  55>  fi^s.  2-5. 

In  the  Jackson  beds  at  White  Bluff,  Ark.,  occur  crushed  speci- 
mens and  fairly  well-preserved  chondrophores,  clavicular  ribs  and 
lithodesma  of  a  larger  form  than  that  referred  to  above,  but 
scarcely  in  a  condition  to  render  sj)ecific  description  or  identifica- 
tion desirable.  Still  larger  forms  are  found  preserved  in  a  hard 
iron-clay  matrix  at  Crow  Creek,  Ark.,  showing  the  true  form  of 
tbe  shell  before  fossilization.  The  specimen  here  figured  is  51 
mm.  in  length,  though  the  {msterior  margin  is  incomj)lete,  thus 
indicating  a  shell  of  greater  size  than    any    other    of    this    genus 
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known  to  us  in  our  Gulf  Coast  f'Locene.  As  viewed  fron  above, 
there  is  a  tendency  to  show  a  sh^^ht  twist  to  the  left  in  the  anter- 
ior part  of  the  shell,  and  to  the  rij^ht  in  the  posterior.  The  depth 
of  tiie  two  valves  mav  he  18  mm. ;  and  the  concentric  undulations 
seem  well  marked,  esj)ecially  basally.  So  far  we  have  found  no 
trace  of  the  tine  radiatini^  lines  (m  these  si)ecimens  so  character- 
istic of  many  examples  from  the  base  of  the  bluff  at  Claiborne, 
Ala.,  and  referred  by  us  to  the  Texan  species  collardi. 

Specimen  figured  and  holotypc  of  the  variety. — Crow  Creek, 
1  e:ir  I'\)rrest  City,  NE.  Arkansas. 

1  *aleontological  Research  Institution. 

Genus  VERTICORDIA  Wood   (in  Sowerby),  1844^ 

(Mineral  Concholojjy,  vol.  7,  Suppl.,  p.  G7,  pi.  (J.U),  figs,  a,  b,  c,  «1) 
(iiiiotypc. —  I'rrfirordw  cardilformU  J.   SSowLMby,    vid.  ttup. 
Illuatralion. — Vertiiy>rdia    rardiiformi,s    Wood,    Fischer,    Manuel    de    Con 
niyliologie.   1887,  pi.  17,  fij,'.  L(>. 

Jackson  IAN  Verticordia 

Langdon  noted  and  described  a  Verticordia  eocensis  from  <»ur 
southern  Eocene  in  1886  (Amer.  Jour.  Sci.,  vol.  41,  p.  208)  as 
already  stated  in  volume  6  of  these  Bulletins  ( 1919,  p.  182).  It 
was  fi^aired  by  Aldrich  the  same  year  in  Bulletin  Xo.  i  of  the  Ala- 
bama deolo^ii^ical  Survey  (pi.  6,  fig.  13). 

Lan]L,^don  gives  as  localities,  Claiborne,  Ala.,  and  Jackscm,  Miss. 
His  description  and  figure  would  seem  to  indicate  that  he  regard- 
ed as  the  ty])e  form  a  I'erticordia,  s.  s.,  with  little  difference  in 
size  of  ribs  over  the  surface  of  the  valve.  We  are  fi'i:uring  such 
:\  si>ecimen  fnnn  the  Claiborne  "sand"  (PI.  23,  fig.  24),  the  same 
si)ecin:en  used  in  volume  6  (i)l.  55,  fig.  13). 

Just  what  type  of  I'erticordia  Meyer  ma\  have  had  in  mind  in 
cataloguing  I'erticordia  eocensis  Langdon,  var.  from  Jackson, 
Miss.,  (1887,  p.  16)  is  a  question.  However,  C(!ssmann  states  in 
his  Notes  Com  piemen  tai  res,  1893  (p.  7)  that  Meyer  sent  him  s\)e- 
cimens  of  eocensis  (emend,  by  Cossmann  to  eoc(vnensis)  from 
Jackson,  Miss.  One  specimen  is  illustrated.  He  also  i)roceeds  to 
^^escribe  it  as  follows: 

Coquillo  assez  <leprini^e.  arrondio,  ornce  de  I'J  a  carene  rayonnantes, 
subgianuleuses  du  cote  p08t«''rieui,  courb^es  0'  separoos  par  de  larges  in- 
tervallo.s  au  fond  desquels  on  di.«»tinj;ue  quelque.s  Iani«>llo.s  d  **  aoroissonient ; 
croplieta  un   pen   gonfles,   fortenieiit   contoiirni's    i\u    vnir    anterieur;     valve 

'  For  discussion  of  this  genus  see  Dall,  U.  S.  Nat.  Mus.,  Proc.  vol.  17, 
1895,  pp.  687-697. 
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gauche  (la  seule  que  je  connaisse)  portant  sous  le  crochet  une  profonde 
cavity,  destin^e  k  recevoir  la  <lent  carilinalo  <le  la  valve  oi>p08de,  et  en  avant 
(le  laquelle  le  bord  cardinal  forme  une  sorte  de  cuilleron,  produit  par  la 
profonde  depression  de  la  lunule;  niais  il  ne  faut  pas  confondre  cette  dis- 
position avec  une  veritable  dent  cochleariforine.  Interieur  des  valves  bien 
nacre;  bord  ]iallenl  muni  de  <ligitations  jxiintues,  formees  par  les  prolonge- 
nientR  <les  cutes;  impression  de  Padducteur  posterieur  subtrigone  placee 
asi>ez  bas.  • . 

Dall  is  evidently  quite  right  in  referrinj^  Cossmann's  eococncnsis 

to  the  Tric/onuliiia  section  of  Vcrticordia,  and  giving  it    a    new 

name,  cossmanni.  A  copy  of  Cossmann's  figure  is  shown  herewith 

as  figure  23,  Plate  2^.     Dall  gives  on  plate  42,  figures  13  and  14 

of  his  Wagner  treatise,  vol.  3,  1900,  good  illustrations  of  what 

presimiably  is  true  eoccnsis, 

.^t  seems  from  the  above  discussion  that  Vcricordia  eoccnsis  is 

not  yet  certainly  known  from  the  Jackson  stage. 

Verticordia  (Trigonalina  )  cossmanni  Dall  Plate  23,  fig.  23 

Vtrtu'oidia  cocirnviisu^  Cossniann,  180.'>,  Notes  Complementaires,  p.  7,  pi. 

1,  fig.  6.  I 

Vcrticordut  {Trigonulina)  c(ts,^VKinni  Dall,  lOO^i,  Wagner  Free  Inst.  8ci., 

Trans.,  vol.  H,  p.  1512. 

For  discussion  of  this  species,  see  above  references. 
Holotypc. — Cossmann's  cabinet. 
Locality. — Jackson,  Miss. 

Verticordia    (Trisronulina)    dalliana   Aldrich  Plate   23,   figs.   25,   26 

Vrriicordio  duUiana  Ahlrich,  190;{,  Nautilus,  vol.  16,  p.  KM),  pi.  4,  fig.  18. 

AidrivU'y.  dr.-vvipiidn.  Shell  small,  rather  flat,  surface  ornamcnled  with 
s'larji  (•;'.rve.i  rihs,  in  tlie  present  siKH-imen  thirteen  in  number,  nine  on  the 
anterior,  tiien  a  eone:ive  sjiace  as  if  one  lih  was  mi*<sing,  two  more  ribs 
al)<»ut  the  mi(MIe  of  the  shell,  tlien  a  wi«lo  concave  space  and  then  two  more 
ribs,  the  last  one  almost  at  the  margin.  Ribs  stMia  inj;  the  ventral  margin. 
Cardinal  tooth  strong:,  erect;  lateral  toot'i  long  and  curved. 

Breadth  2.5  mm.,  hrijjht   from   be;  k  to  base  -   mm. 

Only  one  valve  lornd  ;  it  is  about  t'e  srm  •  >i7.e  as  V.  <  (h'*  i\  <    Langdon. 
The  nui  cular  scars  are  slightly  impre-sed.     Pallial  line  not  pe:ce|)tiide. 

/.rf(///7v.— Red  Tluffs,  Miss.  (/'/  'r  letter  from  Aldrich,  March 
10,   1911.) 

Holotypc — The  Johns  ll()i)kin>  l.'iiiversity. 

We  have  in  our  colle.ction  an  imperfect  specimen,  which,  so 
far  ns  can  l)e  ju(1gefl,  is  very  close  to  this  s])ecies.  The  rather  re- 
markable spacinj^^  of  the  ribs  seems  to  a^ree  well  witli  this  spe- 
cies, tlioui^h  the  du])licate  character  of  the  more  or  less  centrally- 
placed  rib  cannot  be  determined.  The  broad  intersj)ace  just  an- 
terior to  this  double  rib  is  clearly  defined. 

Occurrence. — Thoui^h  the  horizon  of  the  h(jloty[)e  of  this  s])e- 
cies  (Red  BluflF)  would  seem  to  be  somewhat  hii^her  than  the 
r  Hill  bluff  where  our  specimen  was  found,  the  shells  seeni 
ilar. 
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Genus  CORBULA  Bruguiere,  1797 
(Encyclop^aie    Metho^liquo    [Atlas]    pi.    2:iO) 

Genotype. — Corhula  ftulcata  I-^aniaifk,  Svst.  Aniinaux  sans  Vort^bros, 
1801,  p.  1H7. 

Illustration. — Bruguiere,  op.  cit.,  pi.  '2'M.),  figs,  la-e;  Reeve,  Conch.  Icon. 
1843,  Corhula^  pi.  1,  fig.  *J;  Cnenu,  Manuel  de  C.'onchyliologie,  \ol.  2, 
1862,  p.  :i2;  Fischer,  Manuel  .le  Conchyliologio,  1887,  pi.  2:i,  fig.  2. 

For  discussion  of  generic  svnon\my,  see  Cirant  and  Ciale  ( 193 1, 
p.  419),  Stewart  (1930,  p.  286),  and  Gardner  (1926,  p.  41). 

Corbula  wailesiana  Harris  (MS)  Dall  Plate  23,  figs.  27,  28; 

Plate  24,  figs.  1.  3,  4,  5,  7,  8 
Corbula  hicarinato   Conrad,   18i34,   VVailes,    He\}i.   Agiic.   and   Geol.,    Mis- 
sissippi, J).  289,  pi.  14,  fig.  .'1;  isr)5.  Acad.  Xat.  Sci.  Philadedpliia,  Proc. 
vol.  7,  p.  258. 
Corbula  wailesiana  Dall,  1898,   Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3,  p. 

846. 
Corbula  bicarinata  Conrad  (Reprint)   1939.  Bull.  Anier.  Paleont.,  vol.  24, 
p.  344,  pi.  23.  fig.  3. 

Noticing  that  bicarinata  was  preoccupied  by  Sowerby,  1833, 
vve  gave,  in  our  museum  w^ork  at  the  Smithsonian  Institution  in 
the  early  '90s,  the  name  wailcsiana  to  this  corbuhd  form.  Dall 
recognized  the  name  in  his  Wagner  paper  cited  above,  and  hence 
it  may  be  considered  as  fully  esta])lished  in  paleontological  litera- 
ture, 

Conrad's  description. — Elevated,  triangular,  slightly  oblique,  thick  in  sub- 
stance, profoun«lly  ventricose,  with  robust  reflected  concentric  lines;  unilx) 
piol'onndly  prominent  and  tiie  beak  incurve<l;  posterior  slope  biangulate<l ; 
space  Iwtween  the  angles  flattened,  direct. 

Resembles  C.  onisvns  Con.,  but  is  thicker,  more  elevated,  not  rostrated, 
an<l  its  sliglit  oblitjuily  is  the  reverst*  of  that  in  the  former  species.  I  Imve 
iiot  seen  the  smaller  valve. 

We  have  already  compared  this  form  with  Corbula  nnirchisoni 
Lea  (C  oniscus  Conrad)  in  volume  6,  p.  192  of  these  Bulletins. 

Meyer  stated  in  1885  (vol.  29,  p.  462)  :  ''Corbula  bicarinata  C. 
from  Jackson  differs  from  C  Murchisoni  Lea  in  having  the  con- 
centric ribs  somewhat  more  numerous  and  the  umbonal  carination 
less  distinct,  but  this  variation  is  slight." 

Placed  side  by  side,  specimens  from  Clailxjrne  (murchisoni) 
and  from  Jackson,  Miss,  (^vailesiana)  are  quite  readily  distin- 
guished; figures  7  and  8,  plate  58  (vol.  6)  are  considerably  differ- 
ent from  figures  27  and  28,  Plate  23  of  the  present  volume  of  the 
Bulletins.  Conrad  did  not  have  a  left  valve,  but  w-e  have  alreadv 
shown  this  in  volume  6,  plate  57,  fig.  23.  I^ostumbonal  slopes 
(right  valves)  of  the  two  species  are  shown  herewith  as  figures  i 
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and  2,  Plate  24. 

In  very  youn^  stages,  the  two  valves  api)ear  very  similar  as 
shown  by  fri^ure  3,  but  this  juvenile  stage  is  nearly  always  broken 
olY  or  eroded  away  as  shown  by  figure  28,  Plate  23  (left  valve). 
Dwarf  forms  of  this  species  are  readily  separated  from  e(jually 
small  Red  Bluff  types  by  the  dissimilarity  of  their  left  valves.  The 
latter  liave  been  referred  to  Corbula  pcrdubia  de  (Jregorio.  (See 
Casey,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  1903,  p.  261  ;  Dall. 
Wagner  I'ree  Inst.  Sci.,  '1  rans.,  vol.  3,  1898,  p.  844).  Both  valves 
are  illustrated  on  Plate  24,  figures  9  and  10. 

Ocairrcnce. — This  form,  with  various  close  approaches  to 
Corbula  murchisoni,  is  common  throughout  the  l^jiibayment  area. 
It  is  most  characteristically  developed  about  Jackson,  Miss.  Vince 
Bluff  on  the  Saline  Rivef,  Cleveland  County,  Ark.,  furnislv:\s 
small  specimens.  Abundant,  but  less  sharply  differentiated, 
specimens  are  common  along  the  Ouachita  River,  La.,  from  (Gib- 
son Landing  to  Danville.  The  same  may  be  said  of  many  si)eci- 
niens  at  Montgomery,  La.  Small  s])ecimens  are  not  rare  on 
Bayou  Toro,  Wooley's  BlutT  and  on  the  Sabine  River.  Texas, 
])elow  Robinson's  r>rry.  Representatives  from  the  u])permost 
Claiborne  sand  bed  at  Gopher  Hill,  near  St.  .Stei)hens,  usurdL 
referred  to  Corbula  murchisoni  Lea  (Aldrich,  Smith,  (iardner), 
we  believe  could  with  equal  propriety  l)e  assigned  to  Corbula 
wailesiana. 

Specimens  fujurcd. — Plate  23:  fig.  2^,  Town  Creek,  Jackson. 
Miss.;  ^^,  28,  Montgomery,  La.  Plate  24:  ^^.  i,  ix)sterior  mar- 
gin of  fig.  2y,  PI.  23,  Town  Creek,  Jackson,  Miss. ;  hg.  2  posterior 
margin  of  murchisoni  from  Claiborne,  Ala. ;  (\g,  3,  undecorticated 
uinbones,  wailesiana,  Montgomery,  La. ;  fig.  4,  Montgomery,  La. ; 
^l^-  5.  wailesiana  approaching  murchisoni,  Bunker  Hill,  La  ;  fig. 
6,  typical  murchisoni  from  Claiborne,  Ala. ;  H^^.  7,  var.  zvailesiana 
showing  slight  carination,  ravine  back  of  Bunker  Mill.  La. ;  fitj;. 
8.  ivailesiana,  var.  from  Bayou  Toro,  east  bank.  S.  5,  T.  3  N., 
R.  II  \V.,  Vernon  Parisli,  La. 

Paleontological  Research  Institution. 


Subjfcnus   CARYOCORBULA    (iardner,    1028 
(The  Nautilus,  vol.  40,  p.  4G) 

Subgi'iiotypc. — Corbula  aUihami&nsis  Lcn,  C'ontributions  to  Geology,  1833, 
p.  45,  pi.  1,  fig.  12. 
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Illustration. — Lea,  op.  cit.y  pi.  1,  fijr.  12;  Harris,  Bull.  Amer.  Paleont., 
vol.  6,  1919,  pi.  56,  figs.  16-26 

Corbula  densata  Conrad  Plate  21,  figs.  11-15.  17-21 

(.'orbuia  c.<.h:>otu  Cjnn\d  1.S54,  Wailes,  Kept,  (xi'ol.  unA  Agric.  Misslsslpj)!, 
p.  289,  pi.  14,  fig.  9;  1855,  Aearl.  Nat.  8ei.    Pjiiiaileliilna,  Proi*.,  i>.  ^oS. 

Corbvia  ploaa  Conra«l,  1865,  Anier.  Jour.  Coneli.,  vol.  1,  p.  1H7,  pi.  10, 
fig.  7. 

('(irhula  dentiota  Meyer,  1885,  Anier.  .Tour.  ;?=ci.,  vol.  29,  'Ad  ser.  p.  462. 

Corbula  denaata  Dall,  1898,  Wagner  Fiee  liisi.  Sci..   luiu.,  vol.  .">.  i>.  842. 

(or!,ula  dmsaio  (\nuiM  (ilepnnt)  19.59,  Bull.  Amer.  Paleont.,  vol.  24, 
p.  :^44,  pi.  2:5,  fig.  9. 

Conrad's  di' script  ion. — Triangular,  subetjuilnteral,  very  tliiek  in  sub- 
..tnnee;  surfaee  undulated  an<l  Having  angular  concentric  stria*;  unihonal 
slope  suhniaigin.d  .'Uid  acutely  carinate<l,  posterior  extremity  angular. 

The  various  lines  of  development  in  the  Corbula  alahamicnsis 
stock  are  as  difficult  to  disentangle  as  those  of  the  I'cncricardia 
planicosta  stock  already  discussed  in  this  work.  As  to  dcnsata, 
regarded  generally  as  a  distinct  specific  form,  Meyer  has  this  to 
sav : 

(Orbuia  densata  C  from  Jackson  has  indeed,  as  Conrad  says,  a  shorter 
form  and  more  rountled  base  than  (\  aiahamirnsis  Lea,  but  t.-.ere  are  quit4» 
a  number  of  specimens  of  almost  the  same  appearance  in  Claiborne,  which 
I  trie<i  in  vain  tr)  separate  specifically  from  the  elongated  forms.  So  the 
stout  specimens  can  be  considered  only  a  variety. 

Dall  savs  of  dcnsata : 

This  is  a  large  irregular,  coarse,  and  strong  sj^ecies,  more  common  in  the 
Claiborne  sands  than  in  the  Jacksonian,  from  which  it  was  first  described. 
It  is  more  coarsely  sulcate  and  much  more  trajiezoidal  than  C.  alabamicnsis 
with  which  it  is  usually  associate<l. 

One  has  only  to  glai^ce  at  the  struggling  of  I)e  (iregorio  in  his 
I'^aune  Eocenique  de  TAlahama,  as  evidenced  by  his  illustrations 
and  numerous  varietal  names,  to  appreciate  the  various  asi)ects 
assumed  by  alabam'wnsis  in  the  Claiborne  "sand"  horizon  alone. 
Jackson  deposits  show  other  forms.  The  same  remark  applies  to 
earlier  Eocene  deposits. 

Occurrence. — Corbula  densata  occurs  in  its  large  "dense*'  form 
most  typically  in  the  vicinity  of  Jackson,  Miss.;  less  abundant  at 
Garland  Creek,  in  adult  form,  but  well  represented  at  Sims  Sid- 
ing above  Yazoo  City,  Mis.^.  It  is  likewise  found  at  Gibson  Land- 
ing on  the  Ouachita  River,  and  Montgomery  on  the  Red  River, 
La. 

Small,  presumably  young,  and  more  elongate  forms  occur 
commonly  at  Garland  Creek,  Miss.,  with  concentric  plicae  well 
developed.  (See  PI.  24,  figs.  17  and  18).  Others,  still  smaller 
and  appearing  smooth  and  shining,  with  less  sharp  umbonal  keel. 
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are  probably  the  very  young  of  densata.  (See  PI.  24,  fig.  21,  from 
Montgomery,  La.) 

Holotype  of  densata. — Unknown,  presumably  lost. 

Specimens  figured. — Figs.  11,  12,  14,  19,  Jackson,  Miss.;  figs. 
13,  16,  Claiborne,  Ala.;  fig.  15,  Crow  Creek,  Ark.;  figs.  17,  18. 
Garland  Creek,  Miss. ;  figs.  20,  21,  Montgomery,  La. 

Taleontological  Research  Institution. 

Corbula  wilUstoni  Meyer  Plate  24,  fifirs.  22-25 

Corbula  alabamcnsis  Owen,  1860,  2(1  Re\^i.  Geol.  Hocoii.,  Arknnsns,  pi.  9, 

fig.s.  8,  8a. 
( (ftuuia  willisloni  Meyer,  ISSo,  Amor.  Jour.  Sei.,  '.U\  ser.,  vol.  29,  p.  462. 
Corbula  alabanunsiji  Call,   1891,  Arkansas  Gool.  Survey,  Kept,   lor   1889, 

vol.  2,  p.  8. 
Corbula  nasula  Harris  {partim)^  1894,  Arkansas  Geol.  Survey,  Kept,  for 

1892,  vol.  2,  p.  156. 

Among  the  more  common  si)ecim€ns  of  densata  of  the  Embay - 
ment  area,  are  conij»aratively  longer  forms  resembling  some 
varieties  of  alabamiensis  of  the  Claiborne  sand.  The  pointed 
l/osterior  of  some  suggests  a  gibhosa  relationship.     Mever  wrote 

(1885): 

A  Corbula  in  Jackson  differs  fioni  the  Corbula  f/ibbttsa  Lea  in  having  loss 
distinct  conecntiic  ribs  an<l  a  niueli  smaller  lieak.  Tl.e  last  tlifference  is 
important  enoup  1  to  justify  a  new  name,  Corbula  wilUstoni,  but  otlierwise 
tae  details  are  alike. 

Harris  (1894)  remarked: 

Tl  is  is  by  no  means  a  typical  ua.suta  and  may  prove  to  be  a  distinct  spe- 
cies. 

The  larger  valves  lal)elled  as  type  specimens  from  the  Alabama 
State  Museum  very  closel\-  resemble  our  figures  24  and  25,  with 
some  characteristics  of  figure  26.  Another  smaller  specimen  is 
more  elongate — alabamiensis-Vike.  The  former  may  be  regarded 
as  "types." 

Occurrence. — Jackson  and  Sims  Siding  north  of  Yazoo  City, 
Miss. ;  Crow  Creek,  Ark. ;  Wyatt's  Bluff,  and  Danville  on  the 
Ouachita  River,  La. 

Types. — Jackson,  Miss.,  Alabama  State  Museum.  Univ.  Ala- 
bama. 

Specimens  figured. — Figs.  22,  2-|,  25,  Sims  Siding.  Miss.;  fig. 
23,  Crow  Creek,  Ark. 

Corbula  willistoni,  var.  arkansia,  n.  var.  Plate  24,  figs.  26-28 

Corbula  nas^uta  Harris  {partim),  1S94,  Arkansas  (leol.  Survey,  Rept.  for 
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1892.  vol.  2,  p.  156. 

The  figures  herewith  given  show  the  characteristics  of  tliis 
variety.  A  somewhat  similar  form  was  described  bv  Morris  in 
1854  (Geol.  Soc,  London,  Quart.  Jour.,  vol.  10,  p.  157)  from 
the  lower  Eocene  of  Reculvers,  southeast  England,  under  the 
name  of  regulbiensis.  In  i860,  Deshayes  (Animaux  sans  Ver- 
tebres,  Atlas,  pi.  12,  figs.  7-9)  illustrated  Morris's  species  more 
fully. 

Occurrence, — Found  most  characteristixrallv  at  White  Bluff, 
Ark.,  but  also  occurs  at  Crow  Creek,  Ark.,  as  well  as  Bayou  Toro, 
(Fig.  28)  west  Louisiana. 

Holotype, — Figs.  26  and  27,  White  Bluff,  Ark. 

Paleontological  Research  Institution. 

Subgenus  BIOCORBULA  Fischer,  1887 
(Manuel  de  Conchy liologie,  p.  112li) 

Subgenotype. — Corhula   gallica   Lamarck,   Ann.    Mus.    Hist.   Nat.,   Paris, 
vol.  8,  1806,  p.  466. 
^  Illustration. — Deshayes,  Description  dos  Coquilles  Fossiles,  etc.,  1837,  pi. 
7,  figs.  l-.S;   ("ossniaun  and   Fissarrd,  Icon.  Complete,  etc.,  1904,  pi.  3 
figs.  20-2. 

Corbula  pearlenais  Meyer  Plate  26,  figs.   1,  2 

Corhula  pearlensut  Meyer,  1886,  Alabama  Geol.  Survey,  Bull.,  No.  1,  p. 

83,  pi.  3,  figs.  16,  16a. 
(^oibula  prarlensin  Cossniann,  1890,  Notes  Complementaires,  p.  7. 
Corbula   ^  pcaHensis  Dall,  1898,   Wagner   Free  last.  Sci.,  Trans.,  vol.  3, 

p.  846. 

Meyer's  description, — Rather  small,  rounded,  inflated;  margin  rountled 
anteriorly,  truncated  posteriorly;  l>eaks  very  small,  tiirne<i  anteriorly;  sur- 
face of  both  valves  smooth  on  the  umhonal  part,  covered  with  rounded  con- 
centric ribs  on  the  ventral  part. 

Locality. — Jackson,  Miss.,  rare. 

The  dangers  besetting  guesswork  in  paleontology  are  well  il- 
lustrated in  many  of  Cossmann's  remarks  al>out  American  forms 
discussed  in  his  "Notes."  Here,  pcarlcnsis  is  referred  to  as,  "cer- 
tainly not  a  Corbula  and  besides  is  probably  not  fn)m  the  Kocene." 
In  the  same  sentence,  it  may  be  of  interest  to  note  he  says  C.  tex- 
ana  Gabb,  "ne  doit  pas  6tre  une  forme  eocenique." 

Dall  remarks  (loc.  cit.)  :  "C.  pearlcnsis  Meyer  .  .  .  may  prove 
to  belong  to  some  other  genus,  as  the  figure  certainly  has  not  the 
aspect  of  a  Corbula." 

The  beaks  of  this  species  are  rather  high  and  twisted,  but  we 


see  no  special  reason  for  not  referring  it  to  Corhula  (i,  /.),' 
Occurrence. — ^Jackson,  Miss. 
Holotypc— The  J4)hns  Hopkins  University. 
Specimens  firjured. — Town  Branch,  Jackson,  Miss. 
PaIeontoloKi<^al   Research   Institution. 

CenuE  POROMYA  Forbes,  1H44 

(Re])Urt  on  the  Mulliism  of  the-  Aegean  Srit,  |i.  14:{,  Report  ot  tbe 

British  ARWieintioH   (Cork,  IH4;()  vol.  l:i.  |i.  191;  see  Neave.) 

Type. — Poriimiia  tiHiitiiuiidtl  ¥aT\ipe~('"rhiilii  j(raiiHi(i(n,  Nywt  and 
Westi'ni<Mr;i,  Noiiveiles  Hei-he relies  sur  ics  C!oquilles  Fossiles  il  'Anvers, 
IKUt.  No.  Ill,  |>.  6.  111.  :!,  fij;.  :!.  (Bull.  Ac.  Bi.y.  Brux,,  vol.  8.  p.  S98) 

Ulustrutioii— Kyst,  1H4G.  DeBeri|i.  limi  CcMjiiilli's  et  <iP8  Polyiiiers  Fossiles 
ilea  Terruititt  Tertiureii  lie  In  BelKique.  jil.  1.  Rge.  6a-i< ;  t'iselier,  Man- 
uel <)e  (Viiii'liyiiolu^ie,  1MK7,  y.  IIT:;,  fig.  KK6;  Tliiele,  Haii.lhurh  <ler 
SyslematisMien  Weielitierkiiii.le,  jit.  :i,  19:14.  (i.  !)4H,  fig.  X6^. 

Poronya  miBaissiiipleiiBia  Aldrich  und  Meyer  Plate  26.  Rga.  3-6 

Pimniiifii    musuisiiipuiigiK   Meyer,    1MK7,   SonrlerAlulniek,    Ber.   Seuekeu- 

l>er(t.     Niitiirf.  Gm'll..  1M87,  |..  Ill,  |.l.  2,  figs.   1.  a,  li. 
Piiramva   nitw.uwtp/iirnKiJi    Diill,    19(i;!,   Wapier    Free    Inst.   8ci.,   TranB., 

vol.  ;l,  p.  15118, 
MfgfT'K  dcneriptioH  from  Atdrivh  and  Miyir  M,^.— Koiimleil  gibbous, 
rnther  tliin,  quite  ei|uivKive,  williiii  witli  niotlii>r-of-|K'nrl  sheeii.  Right 
vnlve  nitli  u  Hal  ten  I'l  I -out  eunieiil  tootli.  Left  viilve  witli  n  jioNterioi  lateral 
toolli.  Surface  tliiekly  U-rlccki'il  with  tcranulnr  elevaritiiis  ivlik-h  are  ra<liaUy 
arrtuijteil.  Bi'ak  turned  forwjini,  siiiootli.  rosterior  wnrceiv  keeled.  Man- 
tel nnc)  inuM'le  ini|ires4i«u>i  not  evident. 

The  ahove  is  a  literal  translati<m  of  Mej'er's  description.     His 

sixariniens  were  ([enve<l  from  Jackson,  Miss. 

Oatl  remarks  refjardinj;  tliis  species  (loc.  cil.)  : 

A  single  sjieeieH  nf  this  grunp   [roroinviieea]    h.ia   lici'n   ileserilied   from 

our  Tertiary.     Tliis  iji  iiinrvelouHly  like  Uie  reeent  auii  typii-.il  KpeeioB,  but 

diffpFB  in   having  the  (iramili*  nrriinged  (|ninrunxinlly   instead  of  a   ilireot 

He  cites  Jackson  and  (Jarland  Creek  as  localities  for  mississip- 
piensis. 

Holotype. — The  Johns  Hopkins  l.'niversitx". 
Specimens  figured. — From  our  old  Jackson  collection,  locality 
not  definitely  stated. 

Genua  PANOPE  Mtnard,  1807 
(Mfmoire  sur  iin  Noiivean  Cenre  de  Coquille,  lttll7) 
Genntyl>e.— Pfliifipc   iilyrimeru   Burn,   Testneea    Muwe   Cs-sarei   Vinilobo- 
iiensis,    17N(I;    Si-e    Dall,    M;il;.c'Ol.      Sue.    Loudim,    Prue..    vol.    10,    1912, 
p.  34. 

r  a  somewhat   similar   twisting   of   the   beak,   see   C'orbula  exaraia 
^:  tis;i7,  Atlas,  pi.  7,  figs.  4-7). 


119  Jackson  Eocene  Moixtsca:  IIakkis  ani>  Pal^iek  IIU 


Illustration.— Lister,  llistoriiv  sivo  Synopsis  Concv'iyliorum,  24i  tMJ.,  177o, 
pi.  414,  fijf.  25s ;   Martini,  Conch.  Cab.,   1777,  i>l.  l),  fig.  25. 

For  a  discussion  of  this  generic  name,  see  Dall,  he.  cit. 

Panope  oblongata  Conrad  Plate  25,  fig.  6 

Piinupaa  ohl<)iif,a{a  Conra<l,  1847,  Acad.  Nat.  Sci.  Piiila«lolphia,  Proc. 
p.  290;   1848,  its  Jour.,  2<i  sci .,  vol.  1,  j..  121,  pi.  IH,  fi^.  12. 

Panopca  obltmqaUi  Dall,  1S1»8,  Wagner  free  Inst.  Sci.,  Trans.,  vol.  11,  p. 
828. 

(  onrad's  rf<.sc/-7p//o/i.--  Klongate«i,  veiy  ine(|ijilateral,  ventricose;  extremi- 
ties roumled ;  umbo  prominent,  nntlulated ;  valves  sliglitly  contracted  at 
base  in  a  line  with  the  undiones;  valves  gaping  at  both  en«ls.  Length  I^Vj 
[inches]. 

Occurs  in  its  original  vertical  position  generally  with  connected  valves, 
hut  it  is  extremelv  friable  and  difficult  to  obtain. 

Conrad  dcscrilKHl  this  si)ecies  from  the  V'ickshurg  Oligocene 
beds.  The  figure  he  gives  is  of  a  rather  large,  broad  specimen, 
but  others  from  the  same  locahtv  show  a  variety  of  forms  and 
sizes.  l>oth  here  and  in  the  Jackson  l>eds  there  are  specimens 
showing  somewhat  less  curved  ventral  margins  and  less  depth  of 
valves,  but  such  modihcations  iire  largely  due  to  distortion. 

A  narrow  form  from  the  lower  Eocene  of  Alabama  we  have 
given  the  name  alahania.  (These  Bulletins,  vol.  j,  1897,  p.  261, 
pi.  19,  fig.  16).  Aldrich's  si)ecies  porrectoiucs  from  the  Qailx)rne 
sand  at  Baker's  BlufT  (Gopl>er  Hill),  Ala,  is  quite  a  different 
form.  (Sec  Alabama  Geol.  Survey,  Bull.,  No.  i,  1886,  p.  ;^/,  pi. 

4,  fig-  3) 

Occurrence. — In  softer  material  where  original  shell  matter  is 

letained,  specimens  are  usually  in  a  broken  and  very  imperfect 
condition.  In  harder,  especially  limy,  material,  the  general  shape 
of  the  species  can  be  correctly  observed.  Well-preserved  shell 
fragments  are  fairly  common  in  the  exposures  about  Jackson, 
Miss.,  and  in  the  river  bluff  at  Montgomery,  La.  Fairly  well- 
preserved  fragments  and  casts  occur  on  tlie  Sabine,  below  Robin- 
son's Ferrv,  and  internal  casts  are  found  in  the  white  limestone 
layers  in  the  river  bluffs  about  two  miles  above  Shubuta,  Miss. 
Small  specimens  occur  likewise  at  Danville  Landing,  Ouachita 
River,  La.  [  . 

Holotype. — Not  found. 

Specimen  figured. — Town  Branch,  Jackson,  Mis^. 

Paleontological  Research  Institution. 
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Genus  GASTROCH^ENA  Spengler,  1783 
(Nye  Samling  af  «1et  K.  Danske  Videnskabers  Selakabs  Skrifter,  vol. 

2,  p.  174,  figs.  81 1) 

Type.— Jfya  duhia  Peuiiant,  British  Zoology,  toI.  4,  1777,  p.  69,  pL  44, 

'fig.  19;  see  Dall,  Wagner  Free  Inst.  8ci.,  Trans.,  vol.  3,  1898,  p.  823. 
lUustration. — Buequoy  et  d/,  Les  Mollusques  Marine  du  Roussillon,  vol. 

2,  Atlas.  1S96,  pl.'S5.  figs.  36-40;   Fischer,  Manuel  de  Conchyliologie, 

1887,  pi.  23,  fig.  15. 

G«strocii«na  mississippiensis,  n.  sp.  Plate  25,  figs.  7-11 

Characterization. — Shell  moderately  large  and  of  shape  and 
general  characters  indicated  by  the  figures ;  a  faint  umbonal  ridge 
passing  from  beak  to  ix)sterior  lower  margin,  while  below  this 
ridge  the  valves  are  slightly  depressed ;  beaks  somewhat  anterior- 
ly located ;  valves  anteriorly  widely  gaping ;  posterior  rather  point- 
edly rounded. 

This  shell  is  much  more  rugged  and  five  times  the  dimensions 
of  Conrad's  lari'a  of  the  Claibornian,  and  twice  as  large  as  Al- 
tlrich's  striattila  from  the  Sabine  of  Alabama.  In  general  appear- 
ance it  seems  most  close  to  oz'ata  Sowerby,  a  Recent  East  Coast 
form.  It  is  mrt  quite  so  broad  medially  as  the  last-mentioned 
species,  and  the  beaks  are  more  anteriorly  located ;  it  has,  more- 
over, twice  the  dimensions  of  ovata. 

Occurrence. — Town  Creek,  Jackson,  Ala.,  in  hard  clay  lime- 
stone concretions. 

Holotype  and  specimen  fif/ured. — From  Town  Creek,  as  stated 
alxDve. 

Paleontological  Research  Institution. 

Teredo  mississippiensis  Conrad  Plate  25,  fig.  12 

Teredo   mijixiMxippunxis  Connul,   lSf)4,   Wailes,   Rept.    Agric.    and     OeoL 

MissisHip])i,  p.  2S9,  pi.  16,  fig.  (5. 
Terrdtt  miSMixftippietisiM  Dall,   1S9S,   Wagnor   Free   Inst.  S<*i.,  Trans.,   vol. 

;i,  p.  811». 

Since  this  "si>ecies"  is  as  yet  known  only  by  tube  fragments,  it 
cannot  l)e  considered  of  any  im^M)rtance  in  Jacksonian  literature. 
Such  fragments  are  common  al)out  Jackson,  Miss.,  Montgomery 
on  the  Red  River,  and  various  outcrops  along  the  Ouachita  River, 
La. 

The  whereabouts  of  Conrad's  figured  specimen  is  unknown. 

Specimens  figured  herewith. — Town  Creek,  Jackson,  Miss. 

Paleontological  Research  Institution. 
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PLATE  I 


16.  Ostrea  vlckiburgensU   Conrad   17 

Left  valve;  length  45  mm.;  highly  plicate  and  gibi^ous; 
Jackson  Eocene,  Shubuta,  MIhs.,  Pal.  Res.  Inst.,  No. 
4129. 
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ExiTiANATlON    OK    Pf.ATK    1 

Figure  .  Page 

1,  2.  Gryphsaostrea  "vomer'*  4 Morton)  16 

1.  Left   valvi*;    lenjjrtli   21   nun.   Cn't;Hvous;    Delaware  ;uid 

('hesajK'.ko  Canal,  Del.;  Maryland  Geoloj^ical  Siirvoy, 
Cretaceous,  1916. 

2.  Ri^ht  valve;  lenjjth  20  mm.;  Cictaceons,  Prince  George 

Co.,  Maryland,  1916. 

3,  4.  Gryphseostrea  vomer   (Morton)  .  16 

Both  valves;  length  HS  mm. 

;i.  New  Kgyj)l    ?,  New  Je.Mcy,  fy^.^u  M.>. ton's  original  fig- 
ure, Amer.  Jour.  Sci..  vol.   1^.   IS.JO,  i»l.  li,  lig.  1. 

4.  Side  view  of  fig.  .i. 

5-13.  Gryphseostrca  vomer,  \ur.  p!<.catella  (Morton)  16 

5.  Left  valve:  length  S  mm..  Kocene  'overlying  limestone 

of  Alabama";  from  Morten's  figure,  IS^iO. 

6.  Boll)  valves,  lengtl:    '»">  mm.;   specimen   in  Phila.  Acad. 

Nat.  Sci.,  lal.elle«l  Offttta  rtntur  Mort.  New  Egypt, 
N.  J.  and  prohahly  the  sjjecinuMi  \\AVi\  by  Morton  in 
illustrating  (rriiplura  conn  r  in  iiis  "Synopsis",  1834, 
1»1.  9,  fig.  o. 
7.8.  Left  valve;  length  42  mm.;  siiowing  postsuj>erior  ad- 
hering alations  and  exogyrold  b(»ak;  Shubuta,  Miss., 
Jackson  Kocene;  Pal.  Res.  Inst.,  No.  412.'». 
9.  Left  valve;  length  29  mm.,  grypha»alike  undmnal  re- 
gion with  miuulc  beak  distinctly  e.xogyroiH ;  attach- 
ment not  well  developetl;  Shubuta,  Miss.  Jackson 
Eocene,   Pal.    Res.  Inst.,   No.   4124. 

10.  Left   valve;    hMigth  4.'t  nun.;    post«Mioi    aitachment   ala- 

tion  well  devc^Ioped  ;  bt-aks  exogyroid,  !ii(l«len  by  ala- 
tion ;  Shubuta,  Miss.  Jackson  Eocene,  Pal.  Res. 
Inst.,  No.  412;"), 

11.  Right  valve;    Ur.gth    IS  mm.;   showing  concentric  plicae 

an<l  ra<lial  folds;  Jackson  Eocene,  Shubuta.  Miss. 
Pal.   Res.   Inst.,  No.  4126. 

12.  Right   vaivr;    h'ngth   2;")   nun.;    elongate   form;    Jackson 

Eocene;   Shubuta.  Miss.   Pal.   R<*s.   Inst.,  No.  4127. 
l.'i.   Right    valve;   length   2";   mm.;     surface    concave;     beak 
exogj'^roid ;  .Jackson  Eocene.  ShuVmta,  Miss.  Pal.  Res. 
Inst.*,  No.  412H. 

14.  Ostrea    crista-galli    Morton      .    _.    17 

From  Morton 's  illustration,  Amer.  Jour.  Sci..  vol.  18, 
1830,  pi.  3,  fig.  22,  afterwards  figured  in  his  ''Synop- 
sis", 1834,  as  Ostrra  panda  Mort.;  regarded  as  Creta- 
ceous, "Chiefly  found  at  St.  Georges,  Del." 

15.  Ostrea  vicksburgensis  Conrad,  var.  mortoni  Gabb  18 

From   Morton's    illustration    of    Ostrra    panda    Mort., 
"Synopsis*',  1834.  pi.  19,  fig.  10.  cliaracterized  in  ex- 
planation of  this  figure  as  "'Ostrta  panda  var.  from 
Ala."  (rabb's  tyjK*  of  m<a-tt>ni,  l*hila.  Acad.  Nat.  Sci. 
{Continued  on   precious   pafjti) 


PLATE  2 
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Explanation  op  Plate  2 


Pigure  Page 

1-7.  Ostrea  vicksburgensiB   Conrad ,  vara.         .._ _ 17 

1.  SMe  view  of  specimen  sliown  as  fig.  16,  PI.  1.  Note  gib- 

bosity and  extent  of  fixation;  Jackson  Eocene;  Shu- 
buta,  Miss.,  Pal.  Kch.  Inst.,  No.  41. 'iO. 

2.  Left  valve;  greatest  diameter  6'A  mm.;  attachment  here 

great  but  by  no  means  so  exti»nsive  as  in  many  in- 
stances; Jarkstm  Kocene,  Shubiita,  Miss.  Pal.  Res. 
Inst.,  No.  4i;a. 

3.  Interior  of  fig.  2;  anterior  and  posterior  alatiou  slight 

in  comparison  with  the  same  in  pUvatflla. 

4.  Hight  valve  of  a   pauciplicate   form;    length    30    mm.; 

Jackson   Eocene,   Shubiita,   Miss.   Pal.  Hes.   Inst.,  No. 
4132. 
o.  Exterior,   right    valve;    length    40   mm.;    showing   plice 
more  plainly  than  in  fig.  4;  Jackson  Eocene,  Shubuta, 
Miss.  Pal.  Res.  Inst.,  No.  41X\. 

6.  Int««rior  of  fig.  .'). 

6a.  A  more  normally  plicate  form;  length  '.\2  mm.;  Oligo- 
<*ene,  St.  Stej)hen 's  Bluff,  Ala.  I*al.  Res.  Inst.,  No. 
4i;J4. 

7.  ().    vickitburffctisiit^    var.    htdoviriatta,    n.    var.    .    .    Left 

valve;  length  Mi  mm.;  elongate  with  few  plications; 
Jackson  Eocene,  Bunker  Hill  on  the  Ouachita  River, 
La.  Pal.  Res.  Inst.,  No.  4i:?5. 


Bull.  Amer.  Paleoht. 


1. 
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Explanation  of  Plate  3 
Fiirure  Page 

1-9.  Ostrea  falco   Dall,   vars - 20 

la.  Right  valve;    leugth    24    mm.;    showing    the    crescent 

shape  of  the    hoh)type,    Jackson    Eocene,    Shubuta, 

Miss.  Pal.  Res.  Inst.,  No.  4136. 
2,  3.  Right  valve ;   length   4(1  mm. ;   showing  crescent    shape 

while  young  with   remarkable  expansion   submargm- 

ally  in  adult  form;  Jackson  Eocene,  Shubuta,  Miss. 

Pal.  Res.  Inst.,  No.  4137. 
4, 7.  Exterior   and    interior   of  a    right    valve    36    mm.    in 

length;  surface  stria;  well  marked;  strong  marginal 

crenulation;    Jackson   Eocene,   Shubuta,    Miss.    Pal. 

R€S.  Inst.,  No.  4138. 

5.  A  narrow,  slightly    curved   form,    36  mm.    in    length; 

Jackson  Eocene,  Shubuta,  Miss.  Pal.  Res.  Inst.,  No. 
4138  A. 

6.  An  extremely  broad  form,  43  mm.  in  length;   Jackson 

Eocene,  Shubuta,  Miss.  Pal.  Res.  Inst.,  No.  4i;i9. 
8,  9.  Short  varietal   form   from  Montgomery,  La.,  length  40 
mm.;  Jackson  Eocene.    Pal.  Res.  Inst.,  No.  4140. 


Bull.  Aheb.  Pauont. 
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Explanation  op  Plati  4 

Figure  Page 

1-8.  Oitrea   trlgoaalii    Conrad    21 

1^  Conrad '8  type;    width   30  nun.,   Jackson,   Miss.;    PhiU. 
Acad.  Nat.  8ci.,  No.  13184. 

2.  Bight  valve;  young;  greatest  iliameter  28  mm.;  showing 

traces  of  raflial  strin;  Jackson  Eocene,  Shubuta, 
Miss.  Pal.  Res.  Inst.,  No.  4141. 

3.  Interior  of  fig.  2;  showing  fieripheral  plies. 

4.  Right  valve;   length  90  mm.;   showing  the  usual  shape 

and  depth  of  a  left  valve  also  *  *  vermicular  sculpture 
on  hinge  termini";  Jackson  Eocene,  near  city  water 
works,  Jackson,  Miss.  Pal.  Res.  Ins.,  No.  4142. 

5.  Portion  of  a  right  valve  showing  exterior  etched  radii  as 

in  Gryphtea  vcsictUariit ;  Jackson  Eocene,  Shubuta, 
Miss.  Pal.  Res.  Inst.,  No.  4143. 

6.  Right  valve;  greatest  diameter  75  mm.;  showing  hinge 

sculpturing  and  peripheral  geniculation ;  Jackson 
Eocene,  Town  Creek,  Jackson,  Miss.  Pal.  Res. 
Inst.,  No.  4144. 


Bull.  Ahe>.  Paleont. 
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Explanation  of  Plate  5 


Figure  Pagt 

1-3.  Ostrea   trigonalis    Conrad    „ 21 

1.  Li<?ft   valve;    length    100   mm.;     showing    cardinal    *   ver- 

micular sculpture,"  sockets  for  sculptured  projections 
of  op{>o8ite  valve  (PI.  4,  flg.  6),  position  of  muscular 
scar,  and  general  form;  Jackson  Eocene,  Town  Creek, 
Jackson,  Miss.     Pal.  lies.  Inst.,  No.  4145. 

2.  Posterior  view  of  left  valve;   length  115    mm.;    showing 

great  extent  of  attachment  area;  Jackson  Eocene,  Shu- 
buta,  Miss.     Pal.  Res.  Inst.,"  No.  4146. 

3.  Both  valves,  posterio-lateral  view;  length  120  mm.;  show- 

ing broad  posterior  fohl  and  sinus;  left  valve  convex; 
right,  cxincave  (sha<le«l) ;  Jackson  Eocene,  Shubuta, 
Miss.  Pal.  Res.  Inst.,  No.  4147. 

4.  Ostrea  alahamiensis  Lea 

IxMigtii  150  mm.;  showing  the  form  and  hinge  characters  of 
the  larger  varieties  of  this    species;    Jackson    Eocene, 
Crow  Creek,  Ark.     Pal.  Res.  Inst.,  No.  4148. 
6.  Plicatula    ?    louisiana,    n.    sp.        24 

Left  valve;   length  22  mm.;   Jackson   Eocene,  Montgomery, 
La.    PaL  Res.  Inst.,  No.  4149. 
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Explanation  of  Plate  6 
Figure  Page 

1.  Plicatola  flIamentcMa    ?   Conrad   __ 26 

Left  valve;  length  18  mm.;  Jackson  Eocene,  west  of  Silaa 
and  east  of  old  Fail  P.  O.  site  about  1  mile;  Jack- 
son.  Miss.     Pal.  Kes.  Inst.,  No.  4150. 

la.  Plicatola   fliamentosa    Conrad - 25 

Left  valve;  length  16  mm.;  showing  portions  of  an  anierior 
very  similar  to  fig.  6,  pi.  12,  vol.  6  of  these  Bulletins 
(from  Claiborne) ;  Jnckson  Eocene,  Bunker  Hill, 
Ouachita  River,  La.     Pal.  Res.  Inst.,  No.  4151. 

2,a.  Spondylus  damosas    (Morton)    _ 26 

Fragments  40  and  45  mm.  in  lengtli;  associated  with 
Chlamys  apiUmani,  zeuglodon  bones,  etc.;  Jackson 
Eocene,  1  mile  south  of  Melvin,  Ala.  Pal.  Res.  Inst., 
No.  4152, 

8-8a.  Chlamyi   spillmani    Gabb    .    .    27 

3,a.  Right  valve ;  length  27  mm. ;  showing  interior  and  ex- 
terior of  average  size  specimen;  Jackson  Eocene; 
Shubuta,  Miss.      Pal.  Res.  Inst.,  No.  4153. 

4.  Specimen  32  mm.  in  length,  showing  equivalve  charac- 

teristics; from  the  same  locality  as  flg.  3.     Pal.  Res. 
Inat.,  No.  4154. 

5.  Specimen  20  mm.  in  length;  showing  coarse  sculpturing; 

foun«i  with  fig.  3.     Pal.  Res.  Inst.,  No.  4155. 

6.  Specimen    from    same    locality   showing   typical   surface 

magnifie<l.     Pal.  Res.  Inst.,  No.  4156. 

7.  Si)ecimen   from  same  locality  showing  dui)licate  lateral 

lobing  of    fimbriate  lamolla"    on    each    rib.      Photo- 
graphed from  left  valve  of  tig.  4. 

8.  S])ecimen    showing   somewhat    unusually    complex    orna- 

mentation   (magnified)    of  a   right  valve  from  a   lo- 
calitv  west  of  Silas  an<l  jn'rhajis  1  mile  east  of  old 
FaifP.  O.  site.     Pal.  Res.  Inst.,  No.  4157. 
8a.  Hinge  margin  of  s{)ecinien  sliown  by  tig.  8  exhibiting  un- 
usually coarse  ornamentation  on  posterior  ear. 
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Explanation  of  Plate  7 

B'igure  PftfiTe 

1-4.  ChUmys  nupera   (Conrad)    , 29 

l,a.  Hight  valve;  lengtli  21.5  mm.;  showing  the  usual 
subdued  tyj-e  of  ornamoiitution ;  specimen  fur- 
nished by  Dr.  Sullivan  of  Millsnps  College;  figureti 
by  Rowlan<l  (Amer.  Midi.  Nat.,  vol.  17,  1936,  pi. 
10,  fig.  t) »  ;  Jackson  Eocene  at  Jackson,  Miss.  Pal. 
Res.  Inj.t.,  No.  4158. 

2.  Sj>ecinu'n   x4;  showing  details  of  uneroded  oruamen- 

tatioii;  H.  R.  cut  1  mile  south  of  city  water  works; 
Jackson  Eocene,  Jackson,  Miss.  Pal.  Res.  lust., 
No.  4159. 

3.  {Specimen   X  7 ;  showing  ornamentatiou  on  a  Hi>ecimen 

from  Montgomery,  La.;  Jackson  Eoi-ene.  Pal. 
Res.  Inst.,   No.  416(i. 

4.  Specimen   ',\2  mm.  from   beak  to  base;   showing  sur- 

face characteristics  like  the  type  si)ecimen  in  the 
collertion    of   the    Phila.   Acad.    Nai.   Sci. ;    found 
wit) J  fig.  2,  Jackson  Eocene.     Pal.  Res.  Inst.,  No. 
4161. 
5-11.  Pecten   perplanus   Morton  .  —  .  -  27 

5.  Area  magnified  from  near  the    ba«e    of  a    very  gib- 

Ivoiis  right  valve  showing  depth  and  breatlth  of  in- 
terspaces anil  ciiaracteristic  markings;  ])robably 
Red  Bluff  Oligocem*;  top  of  blue  clay  1/4  mile  be- 
low cement  i»lant  at  St.  Stephen's  Hluff,  Ala.  Pal. 
Res.  Inst.,  N«».  4162. 

6.  Specimen    si. owing    broad    cost^il    croi^ts;    Oiigocene; 

top  of  (ropher  Hill  ipiarry,  alM)ve  St.  Stephen's 
Hluff,  Ala.     Pal.  Res.  Inst.,  No.  416.*$. 

7.  Si»ecinu'ii    sliouiiig    ornamentation    of    narrow    costal 

crests;  localitv  as  for  fig.  5.  Pal.  Res.  Inst.,  No. 
4164. 

S.  Left  valv<';  16  mm.  from  beak  to  base;  flat  valve  of 
Mort<»n  *s  typi<'al  ptiplanns  (not  (Jabb's  tipillmani 
generally  called  prrplnnnx)  \  locality  and  horizon 
as  fer  lig.  .^.  Pal.  KN's.    Inst.,  N<i.  416;"). 

i).  Specinieii  \  4;  from  a  eompavativi'ly  shrilow  right 
valve,  showing  moditications  toward  the  mature 
stage  called  poulsoni  by  Morton  iSynop.  Org. 
Rem.,  Is.*.'),  p.  ")*),  pi.  19,  fig.  2  •  ;  locality  ami 
horizon  as  for  lig.  '>.  Pal.  lies.  Inst.,  No.  4166. 
It),  11.  Final  stages  in  pt  rphnnisp(ntlnani  devtdopment ;  left 
valve  (fig.  \0)  Hat  ;  right  valve  (fig.  11)  very  gib- 
bous; Oiigocene  of  livrani^  .Miss.  Pal.  Res.  Inst., 
No.  4167. 
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Explanation  of  Plate  8 

Figure  Page 

1-5.  Chlamys   beverlyi   Tucker   30 

1,2.  Right  valve;  length  23  mm.;  showing  division  of  pri- 
mary ribs  at  an  early  stage;  presumably  St.  Maurice 
Eocene,  Sabine  River,  Tex.  Pal.  Res.  Inst.,  No.  4168. 
3,4.  Left  valve;  length  23  mm.;  showing  broad  ribbing  aa 
in  irantubhiana  var.  ratwi  extending  over  the  greater 
part  of  the  shell  lief  ore  subdividing;  location  and 
horizon  as  in  fig.  1.     P}U.  Res.  Inst.,  No.  4169. 

5.  Young  shell;  length  10  mm.;  showing  adult  costation 

al)Out  the  }>eriphery;  horizon  and  location  as  in  fig. 
1.     Pal.  Res.  Inst.,  No.  4170. 

6.  Chlamys    corvina.    n.    sp 

6.  Right  valve;  length  and  width  12  mm.;  showing  nar- 

row, vertically  side<l  riblets  somewhat  varying  in 
size,  with  unusually  wide  interspaces;  Jackson 
Eocene,  Crow  ('reek,  Ark.     Pal.  Res.  Inst.,  No.  4171. 

7-9.  Chlamys   danvillensis    Weisbord    — _.. 

7.  Left  valve;   length  and  width  17  mm.;  sliowing  riblets 

varying  in  siz<';  <leeorticated  and  not  showing  sur- 
fact*  ornamentation;  Jackson  Eocene  from  Tullos, 
La.     Pal.  Res.  Inst.,  No.  4172. 

s.  A  small  siM'cinien  ( lO  mm.)  but  showing  general  sur- 
face featur<'s;  also  fr(»ni  Tiillos,  La.  Pal.  Res.  Inst., 
.\().  -llTi'.. 

9.  r()rtiini  of  surface  of  fig.  S,  x  4  showing  details  of  sur- 
fac»«  ornamentation;  likewise  from  Tullos,  Ija. 

10.  Chlamys  cocoana  Dull 8ic5 

Left  valve;  cojiy  of  Dall 's  figure;  length  23  nmi. ;  Old  Co- 
coa P.  ().  site,  Choctaw  Co.,  Ala.;  holotyi)e,  U.  8. 
Nat.  MuH.,  No.   141,025. 
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Explanation  of  Plate  9 

Figure  Page 

1-8.  Eburneopecten  scinUIIatus   Conrad     — _    - 88 

1.  Bight   valve;    length    17   mm.;    showing  indications  of 

fine  cost®;  from  tlio  cliff  near  the  oM  brirlge  on  Gar- 
land Creek  above  Shubuta,  probably  Conrad's  type 
** Enterprise"  locality;  Jackson  Eocene.  Pal.  Res. 
Inst.,  No.  4174. 

2.  Left  valve;  length  15  mm.;  showing  traces  of  slight 
*  undulations  causing  broad  costations  distantly  re- 
sembling those  on  fig.  11,  pi.  15,  vol.  6  of  these  Bul- 
letins from  the  upper  Sabine  horizon  at  Hatchetig- 
bee  Bluff,  Ala.;  Jackson  Eocene  on  Garland  Creek, 
Miss.     Pal.  Res.  Inst.,  No.  4175. 

3.  Umlmnal  area    X    10;   showing  details  of  markings  on 

umbonal  areas;  camptonectes  markings  clearly  sliown 
on  posterior  areas;  oeeurrence  as  in  fig.  1.  Pal 
Res.  Inst.,  No.  4176. 

4.  Umbonal  area  X  10;  occurrence  as  in  tig.  5.     Pal.  Res. 

Inst.,  No.  4177. 

5.  Right  valve,  exterior;    X   IV-;;  showing  light  coloration 

as  noted  by  Conrad,  Jackson  Eocene  at  Moodys 
Branch,  Jackson,   Miss.     Pal.  Res.  Inst.,  No.  4178. 

6.  Hinge   structure   of   right   valve    X    6V<i ;    occurrence  as 

in  fig.  1.     Pal.  Res.  Inst.,  No.  4179. 
7,8.  Hinge  structure,  right  and  left  valves;    X   3V-» ;   occur- 
rence as  in  fig.  1.     Pal.  Res.  Inst.,  Nos.  4180,  4181. 

9.  Eburneopecten  scintillatus   var.   corneoides   Harris      83 

Here  introduced  to  shew  modifications  of  the  scintUlatus 
ty]>o  of  Pfctcjt  in  lower  Eocene  horizons;  also  de- 
scrilxvl  and  figured  in  these  Bulletins,  vol.  2,  p.  235, 
pi.  13,  fig.  1.  (Ui>iK»r  Sabine  at  Hatchet igbee  Bluff, 
Ala.).     Pal.  Res.  Inst.,  No.   185. 
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Explanation  of  Plate  10 

Figure  Page 

1-4.  Pteria  limula  var.  vanwinkles,  n.  var.  _ 87 

1.  Right  valve;  length  25  iiiiii.,  height  M  mm.,  thickness  8 

mm.  Jacksun  Kocene  of  Moodys  Branch.  Jackson, 
Miss.     Pal.  Roa.  Inst.,  No.  4182. 

2.  Right  valve;  length  20  mm.,  height  15  mm.,  thickness  4 

mm.;  Jackson  ?]oeene  of  (iribson  Landing,  Ouachita 
River,  La.     Pal.  Res.  Inst.,  No.  418o. 

3.  Left  valve;  length  .JO  mm.,  height  26  mm.;  thickness  10 

mm.;  Jackson  Kocene,  Montgomery,  La.  Pal.  Res. 
Inst.,  No.  4184. 

4.  Same  s{H'cimen  as  fig.  3,  showing  hinge  features. 

5,6.  Atrina   jacksoniana    Dall  39 

5.  Both  valvt^,  showing  riglit  only;  length  75  mm.;  height 

60  mm.;  thickness  15  mm.;  Jackson  Kocene,  Wooley*s 
BluflF,  Bayou  Toro  region,  Sabine  ik)..  La.  Pal.  Res. 
Inst.,  No.*  4185. 

6.  Ant4>rior   portion   of   shell;    length   .*>!    mm.;    height    18 

mm.;  thickness  0  mm.;  occurrence  as  in  fig.  5.  Pal. 
Res.  Inst.,  No.  41S6. 

7-9.  Mytilus  hamatoides  Call  .  40 

7.  Right  valve;  length  6.'<  mm.;  height  36  mm.;  thickness  7 

mm.;  showing  general  shape  of  shell  and  surface 
markings;  Jackson  ?3ocene.  Crow  Cnvk,  Ark.  Pal. 
Res.  Inst.,  No.  4187. 
7a.  Fragment,  sliglitly  magnified  showing  correct  outline  of 
juvenile  specimen ;  occurrence  as  in  fig.  7.  Pal.  Res. 
Inst.,  No.  4188. 

8.  UndK)nal  fragment;    X   3;  showing  tooth,  slightly  bifiil ; 

(KMMirrence  as  in  fig.  7.     Pal.  Res.  Inst.,  No.  4189. 
8a.  Tlie  siinie   fragment  viewed  anteriorly  showing  cardinal 
areas  and  liganiental  gr(H)ve. 

9.  SiHM'inien     vieweii     from     above,     exterior     exfoliated; 

length  ')')  mm.;  height  25  mm.;  thiekness  (l>oth 
valves)  IS  mm.;  specimen  indicating  that  the  liga- 
ment was  largely  int<»rnal;  occurrence  as  in  fig.  7. 
Pal.  Res.  Inst.,  No.  4190. 

10,11.  Volsella  cretacea   (Conrad)  42,  44 

10.  Cjist  of  riglit  valve  copied  from  Conrad's  original  illus- 

tration; length  10(1  mm.;  (here  somewhat  reduced); 
* '  from  the  u]iper  division  of  the  Cretaceous  series 
of  Clarke  County,  Ala."   (See  Conrad,  18.35,  p.  340). 

11.  A  si)ecimen  25  mm*,  in  length  from  Sta.  2809,  U.  S.  Nat. 

Mus.,  Jacksonian  of  (.Hioctaw  Co.,  Ala. 

12.  Modiola   tenuis    Meyer  .  43 

I^ft  valve;  length  4  mm.;  .lackson.  Miss.     Copy  of  Meyer's 
illustration. 

13.  Volsella   (Arcopema)   filosa   (Conrad) .     43 

Copy  of  Conrad's  original  illustrati^m  ;   one  of  his  "  Knter- 
j)risr"    (Garland   Creek)    Jackson   typ«'s.  See  Conrad, 
Amer.  Jour.  Conch.,  vol.  1,  j)l.  10,  fig.   14. 
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ExiM.  A  NATION   OK  PlATE   11 

Figure  Pagfe  • 

1-3.  Barbatia    (Cuculliparca)    cuculloides    (Conrad) _    45 

1.  Right  valve;   longtli  7'>  iiiiii.;  allowing  uiulistorte<l  form 

and    markings;     Javkaon     Eocone,     Moodys     Branch, 
Jai'kson,  Miss.     Pal.    Kos.  Inst.,  No.  4191. 

2.  L(»ft    valve;    length   of)  mm.;   Jackson,   Miss.     Pal.  Res. 

Inst.,  No.  4H)2. 
A.  Left   valve;    length   (it)  mm.;   Jaekson,   Miss.     Pal.   Res. 
Inst..  No.  411).S. 

4-5a.  Barbatia    (Jacksonarca)    seraperta,   n.    subg.    and    sp.     46 

4.  Left  valve;  length  J)  mm.;  height  ^^  mm.;  depth  2  mm.; 

Jackson,  Miss.     Pal.  Kes.  Inst.,  No.  4194. 

5.  Interior  of  fig.  4. 

•la.  Magnification   (jf  ligamental  area  of  fig.  4. 

6-8.  Barbatia    ludoviciana    Harris      _ 46 

6.  Right   valve;   length   25  mm.;   undistorted   form;   Jack- 

son   Locenr;    Montgomerv,   La.     Pal.   Res.    Inst.,    No. 
4195. 

7.  Left    valvi-;    length   21    mm.;    slightly   distorted;    occur- 

rence SIS  in  lig.  <).     Pal.   Res.  Inst.,  No.  4196 
S.   Left   valv(»;    length   2.")   mm.;   distorted;   Jackson    Eocene 
at  I)an\ill('.  L.i.     Pal.  Ifcs.  lust..  N<».  4197. 

9-11.  Barbatia    corvamnis,    n.    sp.  46 

9.  Right  vahc;  h-ngth  1.')  jmn.;  showing  sparse,  in1errui>ted 
r-'idii  aMt('r'n»rlv  .iiid  postciidi  Iv,  lunvr  nuniero;is  and 
sliarjily  d»'liiied  Mic.jiiilly,  .-ind  gen«'rally  worn  apjx'ar- 
aiuM'  sii|K'i  iorly ;  .I.-icksoii  Kocciio,  ('row  Oeek,  near 
F<Mrest   Citv.  Ark.      I'al.   I»'cs.   lust..  No.  419S. 

10.  I>orsal  view;  length  21  iimi.;  -liowliig  gihhosity  ot"  valves 

and   di'letion   «»1    «M»st<e;    (K'curreinM'   ;i.s   in    fig.   9.      I*al. 
Res.   Inst..   No.  A]W. 

11.  Interior    view;    length    L' 4    mm.;    allowing   dentition    and 

ligamental   are.i  ;    nccurienee   .-is   I'oi-   fig.   9.      Pal.   Res. 
Inst.,  No.  4200. 

12,13.  Barbatia  (Acar)   aspera  ( (Conrad)  .        47 

12.  Right   valve;   lengtli    l."   mm.;   sh(»wing  hinge  characters; 

Jackson,  Miss.      Pal.  Res.   Inst.,  No.  42iil. 
l."i.    Kxterior  of  same  sj»ecimen  as  shown   in   fig.   12. 

14.  Barbatia    (Scapharca?)    rhomho'della   Lea  44 

Right  \alve,  length  9  mm.:  showing  charaeters  (»!*  young 
specimen  t'r<»ni  the  np|»er  ('lail>ornian  hnri/.on  at  (Jos- 
port,  Ala.  Compare  type  of"  iil>l>iny  with  ihat  ol'  .lack- 
sonian  sj»ecies.     Pal.  Res.   Inst.,   No.  42fiL'. 


Bull.  Aueb.  Paleont. 


No.  117,  Pl.  H 


PLATE  12 


144  Bulletin  117  144 


Explanation  or  Plati  12 

Figuri  Page 

1-3.  GlycymeriB  filosa  Conrad   — 49 

1.  Left  valve;  width  M  mm.;  Town  Creek,  Jackson,  Miss. 

Pal.  Res.  Inst.,  No.  42U;i. 

2.  Interior  of  fig.  1. 

o.  Kight  valve;   wiiltli  .'^4  mm.;  Jackson  Eocene  at  Mont- 
gomery, La.     Pal.  Res.  Inst.,  No.  4204. 

4-12.  Glycymeris  idonea  Conrad - - 49 

4.  Both   valves;   depth   of  both,   16   mm.;    var.   from   Sims 

Siding  north  of  Yazoo  City,  Miss.;  regarded  as  of 
lower  Jackson  Eocene.     Pal.  Res.  Inst.,  No.  4205. 

5.  Left  valve;  height  18  mm.;  Montgomery,  La.     Pal.  Res. 

Inst.,  No.  4206. 

6.  Interior  view;   height   19  mm.;    Montgomery,  La. 

7.  Exterior  of  right  valve;  height  2:\  mm.  showing  distant, 

strong  growth-lines  often  seen  in  this  species  in  Jack- 
son horizons ;  Montgomery,  La.  Pal.  Res.  Inst.,  No. 
4207. 

8.  Right  valve;    height   18  mm.;   showing  a  cuneatc   form 

with  subdued  ribbing;  Montgomery,  La.  Pal.  Bes. 
Inst.,  No.   4208. 

9.  Right  valve;    height   28.5   mm.;   showing    typical    form 

and  ornamentatioi)  of  specimens  from  Sims  Siding 
north  of  Yazoo  (^ty,  Miss.  See  also  fig.  4.  Pal.  Res. 
Inst.,  No.  4208a. 

10.  Left   valve;    height   28   mm.;    showing   coarse   costation 

for  this  8[)eeies;  Garhmd  Creek  above  Shubuta,  Miss. 
Pal.  Res.  Inst.,  No.  42(^9. 

11.  Right  valve;    height  22  mm.;   showing  marked  umbonal 

devidopment;  St.  Maurice  Eocene,  Burleson  Shell 
Bluff,   Brazos   RiviT,  Tex.     Pal.   Res.   Inst.,  No.  4210. 

12.  Right  valve;   height  29..>  mm.;   showing  typical  form  of 

this  sj>ecie8  as  develojieil  in  the  "sand''  at  Claiborne, 
Ala.  Costa*  practically  oblit<»rated  except  jmstero- 
basally.     Pal.   Res.  Inst.,  No.  4211. 

13-19.  Limopsis  radiata  Meyer 51 

13.  Right  valvis  height  8  mm.;  Town  Creek,  Jackson,  Miss. 

Pal.  Kes.  Inst.,  No.  4212. 

14.  Left  valve;  height  10  mm.;  northern  terminus  of  freight 

yard,  one  mile  from  city  water  works,  Jackson,  Miss. 
Jackson  Eocene.       Pal.  Kes.  Inst.,  No.  4213. 

15.  Left  valve;   height  3  mm.;   Town  Creek,  Jackson,  Miss. 

Pal.  Res.  Inst.,  No.  4214. 

16.  Surface  of  fig.  15  magnified. 

17.  Surface    of     a     Claiborne     Litfutptsi.H     aviculoides     Con. 

same  specimen  as  figure<l  in  vol.  6,  these  Bulletins,  pi. 
IS,  fig.  7.     Pal.  Kes.   Inst.,  No.  495. 

18.  Surface  of  a  St.  Maurice  sjx'ciinen.     See  these  Bulletins, 

vol.  6,  pi.  IS.  fig.  3.      Pal.   K<'s.   Inst.,  No.  491. 

19.  Surface  of  the  St.  Maurice  spt'einicn  shown  iu  vol  6,  pi. 

18,  fig.  4.      Pal.  Res.   Inst.,  No.  492. 
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19.  Yoldia    ?,    sp.    - -- - - 58 

Bight  valve;  length  12  mm.;  White  Bluff,  Ark.  Pal.  Res. 
Inst.,  No.  4230. 

20.  Yoldia   pBammotaea    Dall    67 

Left  valve,  length  18  mm.;  a  Lisbon  Kooene  species  from  the 
base  of  the  bluff  at  the  ii])]>er  landing  at  ('lail>orne, 
Ala.  8ame  si>ecimen  as  figured  in  vol.  (5,  these  Bulle- 
tins, i»l.  25,  fig.  29. 

21.  So  far  as  observed  no  Jackson  forms  of  this  general  type  show 

the  long  rkdges  and  channels  on  the  escutcheon  as  indicated 
in  the  Bulletin  just  referred  to  or  as  shown  here  by  fig.  21. 


> 


•    *    • 


<  BrLi.ETiN   117  146 


Kxii.ANATioN  Ml  I'l.ATt  i:; 
•/,!•*  Page 

.  /    lAm'0pnU    radiata    M<*yer  61 

I  Ki^tii  valvf*:  ti('i);lit  s  nun.;  showing  the  somewhat 
<|ii:MlMiii^ul:ir  nutlinc  of  Meyer's  tyi»e  figure;  Jaeluion 
IvMTMf  M4*iir  (iiliHon  Ldg.,  Ounehitu  RK'er,  Lh.  Pal. 
Ki'H.  IiiMt.,  No.  A'2U\. 

'  \.i.U'\Ui\\  iici^ht  i)  mm.;  showing  tiie  usual  exterior 
<-)i;iiafii'riHti('s  of  \\  wrll-ilevelopeii  t'urni;  Juckson 
IvM'i'Mc  .It  1  {linker  ilill,  Ouni'Iiita  Uiver,  La.  Pal.  Kes. 
Iim!.,  No.  4217. 

*  K    l9t^tu9\%  rorvamnlM,  n.  sp.  —     58 

J  'M    •.;ihi  ;   h'ligili    \   mm.;  .Isiekson   Korene  uf  Crow  Creek, 
nijii    roin»Mt  City,  .\rk.     l*:il.  Res.  Inst.,  No.  4:il8. 
^*^*H\uhtk    rrKlnM-JnrkNoni»('  Harris  -.  -    64 

'    i(i;/i<i   Milvr;   length  44  mm.;  sliowing  typical  form  ami 
'U\\\\\'^  of  Nuitiiee  ornamentation;  Jaekson,  Miss.  Pal. 
\U^    liiNt..  No.  4'JU). 
•'    '  Jii'liiml   \ii'\v;   same  speeimen  as  fig.  o. 
<     I  iu\t*i\\\\\    riMgmeiit   showing    markings    in    early    stage 
'if  i/Miwih;    .     p.j;   Danville.  La.    l*al.  Uea.  Inst..  No. 

V.VJM. 

i'     Nui  wl««i«    t»|iulrnlii    <  on  rail  ...  7.T_'_...     66 

<  ii.'«<.i..il    f  iii|.'iiii  Hi    iiitroihieed   for  comparison   with  fig.   7; 
iMiiii  (Miiiliorne  san<i  at  Clailtorne,  Ala.  Pal.  Res. 

1 1.. -I  ,   N.i     I'.".!  I. 
•••    1  '..{.'iiM  111    III    WW   i>/Mi/f  ii/ii  like    form    from    White    Bluff, 

Alt     I'  .1    K.s.   ImnI.,  No.   rJi^L'. 

|o  M     NututujiM   Miiiiin  iMckHunlii   llarrlH,   var.  54 

1'      l!jj,M    •mIii  .    length    WW  mm.:    a    rather    narrow,    thick 

N.I  til  1. 1 1  iiiMii;    l):iii\ill<\  La.  i':)l.  Kes.  Inst..  No.  412:^3. 

il     >i.ii\Mii^    till    iiittiioi    of  ti^.    lo.     Note  ileep  sinus  anil 

Meli     |iil 

I:'  14    NutulMiiu    iiiMli-r     Mi'.mi  56 

i.'     A>ii.li    hit    valvf,    li'ii>;tl\    II    mm.;   snowing  outline  and 

I  ii.ii.ii  |i  I  i-i  II     iicii  ktiii;«> :     Mitoilys     Hraneh.     Jackson, 

\li>>       I'.il.    ICi^     lust  .   \o.    tilLM. 
I-     ^  iM.i.}.-    liu'iil    \:il\i-.    Irii^th  .'^  ^  j   mm.:   stum'ing  unilM>nal 

M.,ii  iiiii^- .   •iiiuiieiiie   Ms   in   ti^.    VI.     Pal.   Res.   Inst., 

Nil     i:":'i. 
II     lii^i.i    v.ihi-.    Il  iil:(Ii    .    iiiui     slii^wni;^   si{ilional   <le)K)sit8; 

...III  1 1  III  I    its  \\\  iiK    '■'      l*al.  Ki'v  Inst.,  No.  4226. 

l,s  ifi    Nut-iilmiii  ulhiruiilHit    llniii'*  ...  .67 

l.i    1 .1  n    ».iUr.    Un^tli    N    mm  .     ««in»\\ni^     sm<»oth     anterior 
Hill    (..i>!i  I  i.«i      .la.  kMMii.ni,    W  ljiit»    HluflT.    Ark.      Pal. 
lit "    I  ii>t  .    No     r.'".*.* 
lo     li.tiii.-.    .1   n^     I  '.   •■iu»>\ii.^   sij.:.io.;.i  i  i.aracters. 

IT.    lilldlA      ^.     ..I..i1c  h!  ihi  .1      I)a^:-.uMt  .._      S8 

l.r  t:  \.i.\<  .   iri.i;:;.    I*  mn.  .  J  .-u  k^.^:.   r,«,  tVn    ->:   Muntgomerv, 
I...       r..i'.   iC.s    li.si  .  \.,     ii-.'s 

l>.  Yoldia   ?,   >iv  58 

K.|::.T  x.iiM  .  ..;.!.:;    :'.  n.!»;  .  .i.i.K>.^i.   I\^i:.:   :,:  L:itU- Stave 

iri-fk.  Ai;i  .   Jua:    Ja»  k"*"...    A'.;*       V\\\.   Kos.    Inst..   No. 
4228^. 
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18.  Nucula    maj^nifica,    var.    ....  62 

Right  valvo ;  ItMij^^^tli  24  mm. ;  showing  }i  form  a{)proaching 
ffiizoovHshs;  (laihornc  saml,  Gosimrt,  Ala.  Pal. 
Res.  Inst.,  No.  4244. 

19.  Nucula  mag^nifica,  var.  yazooensis,  n.  var. 62 

Loft  valvo;  length  20  mm.;  showing  typical  form  of  the 
variety  from  Sims  Sibling,  8  miles  north  of  Yazoo 
City,  Miss.     Pal.  Res.  Inst.,  No.  4245.     Typo. 

20.  Nucula    magnifica,    var.  62 

Right  valve;  length  22  mm.;  nml>o  som«*what  more  pointctl 
than  in  fig.  19;  oeeurrenee  as  in  fig.  19.  Pal.  Res. 
Inst.,  No.  4246. 

21.  Nucula  magnifica,  var.  mauriceiuiis  Harris , 62 

Right  valve;  length  15  mm.;  St.  Maurice  Eocene  at  base  of 
bluff,  Claiborne,  Ala.;  same  specimen  as  shown  in 
fig.  5,  pi.  26,  vol.  6  of  these  Bulletins;  here  in- 
serted for  comparison  with  lat<»r  developments. 
Pal.  Res.  Inst.,  No.  620. 

22.  Nucula,    sp - — -     62 

Left  valve;  length  0  mm.;  small  form  of  undetermined  re- 
lationship to  other  Jackson  Nuculas  from  White 
Bluff,  Arkansas  River,  Ark.  Pal.  Res.  Inst.,  No. 
4247. 

23,31.  Nucula  ovula  Lea  -^ -- 63 

2'A.  Right  valve;  length  9  mm.;  from  the  Claiborne  sand 
horizon,  Claiborne,  Ala.;  here  inserted  for  compar- 
ison with  N.  sphrniopsis.  Pal.  Res.  Inst.,  No.  4248. 
111.  Right  valve;  length  10  mm.;  occurrence  as  in  fig.  23. 
For  other  ovula  for  comparison  see  these  Bulletins, 
vol.  6,  pi.  26,  figs.  12-14.     Pal.  Res.  Inst.,  No.  4249. 

24-27.  Nucula   spheniopsis    Conrad    - ..        --     .- 63 

24.  Right  valve;   lengtli  8  mm.;   .Jackson   Eocene  at  Gar- 

lan<l  Creek,  Miss.     Pal.  Res.  Inst.,  No.  4250. 

25.  Left  valve ;   length  4  mm. ;   showing  a    small,    thick 

form    from    Jackson,    Miss.      Pal.    Res.    Inst.,    No. 
4251. 

26.  Left  valve;   length   10  mm.;   from  Jackson  l>ed8  near 

the   mouth    of   Garlan«l    Creek,     Miss.       Pal.     Res. 
Inst.,  No.  4252. 

27.  Right  valve;   length   18  mm.;    freight  yard,  Jackson, 

Miss. ;   unusually  large  for  this  species.     Pal.  Res. 
Inst.,  No.  4253* 

28.  Nucula  "meridionalla"  Aldrich  and  Meyer ..     64 

Left  valve;  height  5  mm.;  Jackson,  Miss.  Pal.  Res.  Tnst., 
No.  4254. 

29^0.  Nncula  Bpheiiif>pBi8  ?  vara.  „.  -     68 

Bight  valves;  length  9  mm.;  Garland  Creek,  Miss,  showing 

oiyula  relationship.    Pal.  Res.  Inst.  No.  4255. 
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Explanation  ok  Plate  14 

Figure  Paff* 

1.  Yoldia  psammotsa   ?  var.,  rubamnis,  n.  var.    58 

Hight  valve;  length  18  mm.;  hulotype;  showing  a  somewhat 
Toldia  api)earanee;  Jackson  Koeene  at  White  Bluff, 
Ark.     Pal.  Kes.  Inst.,  No.  42;U. 

2-6.  Nnculana  (Hilgardia)  multilineata  (Con.)  n.  subg —     59 

2.  Both  valves;  length  14  mm.;  note  well-ilevelopeil  luuule 

nn«l  escutcheon;    Moodys    Branch,    Jackson,    Miss. 
Pal.  Kes.  Inst.,  No.  42;i2. 

3.  Right  valve;  length  13  mm.;  showing  thick  shell,  resil- 

ium    pit   small,   siphonal     folds    wanting,     Moodys 
Brand),  Jackson,  Miss.    Pal.  Res.  Inst.,  No.  4233. 

4.  Left  valve;   length   17  mm.;   well-j>reserve«l  adult  spe- 

cimen; may  be  taken  as  holoty|>e  of  the  subgenus; 
Moodys  Branch,   Miss.     Pal.   Res.  Inst.,  No.  4234. 

5.  Left  valve;   length  2.0  mm.;   young;   Moodys  Branch, 

Jackson,   Miss.      Pal.   Res.   Inst.,  No.  4235. 

6.  Left  valve;   length  3  mm.;   Moodys  Branch,  Jackson, 

Miss.     Pal.  Res.  Inst.,  No.  4236. 

7.  Nuculana  (Hilgardia)  multilineata,  var.  cslatoides  Harris 

Left  valve;  13  mm.  in  length;  same  specimen  as  figured  in 
vol.  6,  these  Bulletins,  i)l.  23,  fig.  10;  8t.  Maurice 
Eocene  at  Wautubbee,  Miss.  Pal.  Res.  lust..  No. 
4237. 

8,8a.  Nuculana  linifera   ?  Conrad - _ 60 

8.  Left  valve;  length  of  fragment  lU  mm.;  ^lerhaps  the 
adult  of  Conrad's  liniftra  (imnmture)  since  it 
shows  no  indication  of  [)()stumlH)naI  beaded  costa- 
tion ;  Jackson  Eocene  near  the  mouth  of  Garland 
Creek,  2  miles  above  Shubuta,  Miss.  Pal.  Res.  Inst., 
No.  4238. 
Sa.  (Jonrail's  linifera    X    14. 

9-11.  Nuculana,    sp.    .       .       ..     60 

9,10.  Left  valve;  length  7  mm.;  medially  striata,  peri- 
pherally smooth;  horizon  unknown,  listed  as  irom 
well,  Sour  Lake,  Tex.  at  1500  ft.  Pal.  Res.  lust., 
No.  4239. 
11.  Right  valvr;  immature,  length  4  mm.;  with  fig.  9. 
Pal.  Res.  Inst.,  No.  4240. 

12-14.  Nuculana,    sp.    _ 61 

12-13.  Right  valve;  O.ti  mm.  in  lengtli ;   found  in  association 
with  Jackson  Eocene  material,  but  exact  locality  and 
horizon  unknown.     Pal.  Res.  Inst.,  No.  4241. 
14.   Hinge  view    enlarged    to  show    distinctions    between 
tills  form  and  ri)bu,s1a   (fig.  1(5). 

15-16.  Nuculana  robusta   (Aidrich)        61 

1.").   Right  vahv;   Inigtli  ^^  mm.;  JSabine  Eocene  at  Woods 
BliiflT,  Ala.;    hen*  introduced   to  compare  with  figs. 
12-14.     Pal.  Ri>.s.   Inst.,   No.  4242. 
10.  Hinge  view  ot  fig.  1'),  for  comparison  with  fig.  14. 

17.  Nucula    magnifica    Conrad  ..     _ _ _.    62 

Left  valve;  length  22  mm.;  introduce*!  to  show  relationship 
to  the  following  varieties;  Claiborne  sand  at  Gos- 
vort,  Ala.     Pal.  Kes.  Inst.,  No.  4243. 

{Continued  on   previous  page) 
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Explanation  of  Pi*.\te  15 

Figure  Page 

1-11.  Vcncricardia  planicoHta  Lamarck,  vara.  6S 

].  1^'ft  v.-ilvo;   )i(>i^ht  72  nun.:  ;tliowiii^  rttlatioiiship  to 
otIuM-    (M.'iihonii'    :iiiil    .lackson    variants    of    **  den- 
sain" ;  Cniw  Crtvk,  .larksoii     Eocrii^.      PhI.    Res. 
Inst.,  Xo.  42.')«>. 
L*.   M<»th  valws:  Im^th  .'»7  mm.:  oocurs  with  fig.  1.    Pal. 
Uvs.   Inst..   No.  4LM7. 
:{,4.   Ri^lit     valvi*:     luM^hi     4'i     mm.;    form      (t<>i)OtTi>e) 
.stvU'il     I't  IK  rimnini     {I'liKiitutr)     afHulrtntata     by 
(innliirr   ami    Mo\v1i>m;     Moodys    Braiu'li,    .Tarksou, 
.Mis.s.      Pal.    Kos.    Inst.,   No.  i^r^H. 
.'>,().   Ri^ht   valvr;   iiri^lit  ^>.'{  mm.;   a  small   form  showing 
latht'**  hoavy  umlioncs,  ch'ar-ciit  ribbing  anil  poini- 
*m1   bi'Mk:    Whiti-   Bluff,   Ark.     Pal.   Res.   Inst.,  No. 
4:i.')H. 
7.  Rij^ht    valvo;    lMM;;lit    :^*^   mm.;    showing  a   somewhat 
broa«lcr  umbo  thiiii  fig.  .'>;  Whit**  Bluff,  Ark.     Pal. 
R«'s.  Inst.,  .No.  4L'tin. 
S,l>.   Lrt't   \:ilvr:   lu'iglit   22..'>  mm.;  r<im|iarativelv  narrow 
ribs:  Whiti-  Bluff.  Ark.     T'al.  Ros.  Inst.,  No.  4li61. 
1(1.11.   Right    v.'ilvi-:    height     2l*   mm.:     with    i>ointo4l    beak, 
bn»a«l   libs,  ami  hoavy   im'is<>«l  cont'entric  lines  an- 
tiM-io-basallv ;     Montgomorv,    La.    Pal.    Res.    Inst., 
No.  42()L'. 
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P]X  PL  A  NATION  DF  PLATE   16 

Figure  Fife 


1-9.  Venericardia  planicosta,  vars.  including  klimacodes  Gardner      and 

Bowles       - - - 67 

All  «j)fcinu»us  fmin  Bunker  Hill,  La. 

1,2.  Left  valve;  height  21  mm.;  showing  low  beak,  and  nar- 
row ribs  especially  anteriorly.  Pal.  Rea.  Inst.,  No. 
4263. 
.'{,4.  Right  valve;  height  44  mm.;  increasing  height  and 
marked  channelling  of  rib  tops.  Pal.  Res.  Inst.,  No. 
4264. 
5,6.  Right  valve;    height  .'^8   mm.;    less  channelling  of  rib 

tops,  broader  cosUe.     Pal.  Res.  Inst..  No.  4265. 
7,8.  Left  valve;   height  ol   mm.;   typical  klUnccodes  form. 
Pal.  Res.  Inst.,  No.  4266. 
9.   Right   valve;    heiglit   oo   mm.;    showing  hinge  and  in- 
ternal characteristics.     Pal.  Res.  Inst.,  No.  4267. 

10.  Venericardia  diversidentata   Meyer   

Right  valve;   height   17  mm.;   dej)th  of    one  valve    6    nun.; 
type;  Jackson,  Miss.;  Alabama  State  Museum. 
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fig.  8).     Pal.  Res.  Inst.,  No.  4281. 
15.  Right   valve;    heiglit   IS   mm.;    solitl,    high    form, 
var.  (farlandia,  n.  var. ;   Gibson  L<lg.,  La.     Pal. 
Res.  ^Inst.,   No.  4282. 

16a.  Left  valve;  height  6  mm.;  var.  garlandia  73 

Holotype;     Garland     Creek,     Miss.     Pal.     Res. 
Inst./ No.  428:^. 

17a.  Right    valve;    height   5    mm.;    var.    f/arlandUi,   Gar- 
land Creek,  Miss.     F'al.  Res.  Inst.,' No.  4284. 

18.18a.  Venericardia  inflatior,  Meyer  76 

Left    valve;    height    ;i.2    nmi.;    Garland    Creek,    Miss. 
Pal.  Res.  Inst.,  No.  428r). 
18b.  Venericardia  inflatior,  var.  "jacksonensis"  Meyer  ...     75 

Left    valvr:    height    17   mm.;     Jackson,     Miss.;     Ala- 
bama   State   Museum.      (Holotype.) 
19-21.  Venericardia    (Pleuromeris)    parva,    var.    Jacksuiiensis  Meyer     75 

19.  Right    valve;    height  4   mm.;    Sabine    Hiver^   Tex. 

Pal.    Res.    Inst.,   No.   4286. 

20.  Right    valve;    .'t.o    mm.;     Sabine     River,     Texan. 

Pal.   Res.   Inst.,  No.  4287. 

21.  Right   valve;    height  2   mm.;    Sabine   River,   Tex. 

Pal.    Res.    Inst.,   No.    4288. 

22,23.  **Venericardia   (Pleuromeris)   leonensis'*  Gardner  .     .  74 

Right  valve;  height  1.7  mm.;  south  of  .lewett,  Leon 
Co.,  Tex.  (See  Wash.  Acad.  Sci.,  vol.  17,  1927, 
p.  ;i71,  figs.  .'i8,  .'J9)  ;  here  inserted  for  compar- 
ison with  Jackson  forms. 

25,26.  Venericardia    parva,   var.  75 

Right  valve;  height  .*i.5  mm.;  uwro  circular  in  outline 
than  parva,  s.  it.  (See  these  Bulletins,  vol.  6, 
]}].  :51,  figs.  i;5-16);  Vince  Bluflf.  Ark.  Pal. 
Res.   Inst.,   No.   4289. 

24,27^8,29.  Venericardia    tortidenn    Harris  74 

24.27.   Right    valve;    height    4    mm.;    Lisbon,    Ala.    form 
for  comparison  witli  small  Jackson  forms.     Pal. 
Res.  Inst.,  No.  672. 
28,29.  Left   valve;    height    5.2   mm.;    Lislwn,   Ala.      Pal. 
Res.  Inst.,  No.  672a. 
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Explanation  ok  Plate  17 

Figure                                                                                                                      Paget 
1-3.  Venerlcardia  diversidentata  Meyer        6^ 

1.  Left  valve;   heij^ht  22  mm.;  a  typical,  large  speci- 

men;  nortli  end  of  freiglit  yanl,  .Jaekson,  Miss. 
Pal.  Res.  Inst.,  No.  42()«. 

2.  Kight   valve;    height    2n   mm.;    Town   Creek.  Jack- 

son, Miss.     F*al.  Hes.  lnst.»  No.  -1209. 
?>.  Both  valves;  length  IS  mm.;  Bunker  Hill,  La.  Pal. 
Res.  Inst.,  No.  4270. 

4,  5a,  6a.  Venericardia   rotunda   Lea  6& 

4.  Both    valves;    length    27    mm.;    showing   form    less 
gihlM)Us  than   fig.   .I,  Claiborne  sand  at  Gosport, 
Ala.      Pal.   R<'s.   Inst.,   No.   4271. 
ila,  Ga.   Riglit   an<i   left   hingv:     X     2.      Clail)onie    sand, 
Chiihorne,   Ala.      Pal.    Res.    Inst..   No.   4272. 

5,6.  Venericardia  diversidentata   Meyer  —    69 

Right   and   left   hinge;    X    2;    Town   Creek,  Jack- 
son, Miss.      Pal.    Res.    Inst.,  No.  427,'i. 

7-9.  Venericardia  diversidentata,  vars.  69 

7.  Right  \alve;  height  Hi  mm.;  a  funginid  repre- 
sentative of  this  s|>eeies  (see  these  Bulletins, 
v(d.  ♦>,  \)\.  2S,  fig.  4);  Moodvs  Branch,  Jackson, 
Miss.  Pal.  Res.  Inst.,  No.  *4274. 
S.  Right  valve;  heiglit  16  mm.;  a  funieulid  variety 
of  this  sju'cies  {ihid.  pi.  28,  fig.  H)  ;  Moodys 
Braneh.  Jackson,  Miss.  Pal.  Res.  Inst.,  No. 
4275. 
9.  Riglit  valve;  height  lo  mm.;  a  funieuli<l  variety 
suggesting  rei.-itionship  witli  cdrstnif  n.sis  as  fig- 
ured l.y  Dall  (U)0:i,  pi.  .")(>,  fig.  i))  ;  Mootlys 
Mranrh.  .Jycksun,  Miss.  Pal.  Res.  Inst.,  No. 
427«. 

9a.  Venericardia   cars*>nensis   Dall,   var. _    69 

Left  valve;  lu'ight  15  mm.;  showing  somewhat  thick- 
rr  ribs  tlian  indicate«l  by  Dall's  figure;  Red 
HlulT  Station.  Miss.;  Oligocene.  Pal.  Res.  Inat. 
No.   4277. 

l()-17a.  Venericardia  diversidentata,   var.  69-71 

1(1.    Right  val\e;   heiglit  2('  mm.;   representing  a   form 

intermediat<*    between    fig.    1     and     7;     Moodys 

Branch,    Jackson,    Miss.      Pal.    Res.    Inst.,    No. 

4278. 
11.   Right   valve;   heiglit   14  mm.;   a    funginid  variety 

aj)proaching    prarisa    Dall.     Montgomery.     La. 

Pal.  Res.  Inst.,  No.  4279. 
12,1.'{.  Left    valve:    height    17    mm.;    var.    pra'cUa    Dall. 

M(uitgf>mery,    La.      Pal.    Res.    Inst.,    No.    4280. 
14.   Right    valve;    lieiglit    12    mm.;    \'in»'i'    Bluff,    Ark. 

nejirly  tyjMc.-il  prarisa.     See  Dall   (19u:i,  pi.  56, 

{Continurd  0)1   pr<  n<m.\   pat/r) 
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22-29.  CrassaUlla  flexura   Conrad    - - — .    81 

22,3tt.  Loft  valve;    hei/j:ht    1.8   mm.;   young;    Sabine   Kiver, 

Robinson's    Ferry    f,    Tex.      Pal.    Res.    Inst..    No. 

4302. 
24,25.  Right  valve;  height  '.\  mm.;  occurs  with  22.    Pal.  Res. 

Inst.,  No.  4303. 
26,27.  Right  valve;   height  3.5  mm.;   occurs  with  22.     Pal. 

Res.  Inst.,  No.  4304. 

28.  Right  valve;  height  4.3  mm.;   Montgomery.  La.     Pal. 

Res.   Inst.,  No.  4305. 

29.  The  variety  producta     Conrajl.     Left     valve,     height 

8  mm.;  Garland  Creek,  Miss.  Pal.  Res.  Inst.,  No. 
4306. 

30,3L  Crasaatella   clarkensis    Dall  82 

Left  valve;  height  16  mm.;  St.  Maurice,  La.,  here  in- 
serted for  comparison  with  Jackson  forms.  Pal. 
Res.  Inst.,  No.  4307. 

32-34.  Crassatella   protexta    Conrad    - ., 82 

32.  Left    valve ;    height    6     mm. ;     from     the     Claiborne 

**8and''  at  Gosport  4  miles  lielow  (-laiborne  Bluff, 
Ala.     Pal.  Res.  Inst.,  No.  4308. 

33.  Left  valve;  height  5  mm.;  oceurs  with  32.     Pal.  Res. 

Inst.,  No.  4309. 

34.  Right    valve,   heiglit   20    mm.;     adult     valve;     occurs 

with  32  antl  .'i3.  These  figures  show  how  the  Clai- 
borne sand  si)eeies  are  t-arly  c*orrugat<Ml  but  be- 
come smooth,  especially  basally  and  anteriorly. 
Many  become  smooth  tliroughout.  I*al.  Res.  Inst. 
No.  4309a. 

35.  Crassatella  flexura  Conrad  . 81 

Right  v;jlve;  height  18  mm.:  freight  yard,  one  mile  lie- 
low  water  works,  Jackson,  Miss.  Specimen  with 
average  sj)ecific  c)iaract«'ristics:  beaks  less  inroll- 
iug  and  less  centrjiily  locate<l  than  in  pniteitn  but 
with  m(»re  general  corrugation,  l)eaks  l(»ss  pointrd 
than  in  produrfa  (fig.  'M'))  and  less  anteriorly  lo- 
cated than  in  some  llexuras,  (fig.  37).  Pal.  Res. 
Inst.,   No.   4310. 

36.  Crassatella   flexura,   var.    producta    Conrad 82 

Left  valve;  heiglit  18  mm.:  (iarlaii«l  Oeck,  Miss.  Pal. 
Rj'S.   Inst.,   No.  4'ni. 

37.  Crassatella   flexura    Conrad  ..  82 

Right  valve;  height  21  nmi.;  Town  Branch,  Jackson, 
Mi.v<s.      Pal.   Res.   Ins*.,   No.  4:512. 

38.  Crassatella   flexura   Conrad    variant  82 

Both  valves;  length  35  mm.;  Montgomerv,  La.  I*al.  Res. 
Inst.,  No.  4313. 
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Explanation  ok  Plate  18 

Figure  Page 

1-5,8-10.  LirodiscuB  JacksonenHis  Meyer   77 

1,2.   Right    valvo;    lu'ight    10     miii.;     showing     flattened, 
smooth  boak,  closo-set  ami   rather  regular  ribbing, 
erciiato    margin    and    ratlier     prumiiieiit     muscular 
.scarH;    Moodys    Braiieli,   Jackson,   Miss.      Pal.   Res. 
Inst.,   No.   4290. 
3,4.  Li'ft  valve;  lieight  7.5  mm.;  showing  lack  of  margin- 
al   eronulation,    with    ribs    broa<l    centrally-;    Vince 
Bluflf,   Saline    River,    Ark.      Pal.     Res.     Inst,    No. 
4291. 
5.  Let't  valve;  height  12  mm.;   interior  of  typical  form 
like  fig.   1 ;     (ribson   L^lg.,     Ouachita     River,     La. 
Pal.   Res.  Inst.,  No.  4292. 
8.  Right   valve;   height  9  mm.;   showing   furrowoil   beak 
with    typieal    concentric     Tuarking     Ixdow;     Saline 
River,  Ark.     Pal.  Res.  Inst.,  No.  4293. 
9,10.  I^ft  valve;   height  5  mm.:   smooth  In'ak  with  typical 
concentric   marking   below;    Robinson's   Ferry,   Sa- 
bine River.  Tex.     Pal.  Res.   Inst.,  No.  4294. 

6,7.  Lirndiscus   tellinoides   Conrad  78 

G.  Left  valve;  height  11  mm.;  exterior  of  same  shell 
shown  as  fig.  9,  pi.  32,  vol.  H  thest*  Bulls.;  showing 
how  some  short  forms  of  the  Claiborne  sand  sufK^r- 
ficially  it's<*mblc  javkitoncmtu**  as  well  as  .smithvillen- 
si.s :  (.'lailx)rne,  Ala.  Pal.  Res.  Inst.,  No.  686. 
7.  Riglit  valve;  height  11.5  mm.;  var.  scutrllaria,  n. 
var. ;  ''Srutclta  IkmI  "  just  jibove  the  Claiborne 
**sancl,"  Claiborne,  Ala.  Pal.  Res.  Inst.,  No. 
4295. 

11-14.  Astarte  trianjirulata   Meyer  .  .         „  .._    76 

11,12.  Left  valve;  9  mm.  high;  '.\  miles  west  of  Grove  Hill, 
Ala:  uppermost  Jackson  liorizon.  Pal.  Rt»8.  Inst., 
No.  4296. 

13.  Left   valve:   heiglit   lo  mm.;   variety,  large,  thin  and 

not  strongly   corrugated ;    1    inile   south   of   Melvin, 
Ala.      Pal.    Res.   Inst.,   No.  4297. 

14.  Left  valv<':    heiglit  8  mm.;    Re^l   Hluff,  above   R.     li. 

bridge  north    of    Iliwanncc    St-Jition :     tvpical    Red 
Bluff  Oligocene.  Pal.   Res.  Inst.,  No.  4298. 
IT), 16.  Astarte,  sp. 

Right  valve;  height  5  mm.;  from  Montgomery,  La.     Pal. 
Res.  Inst.,  No.  4299. 

17,18.  Crassinella    pygmiea    Conrad  ...  79 

L<»ft   valve;    height   2.4   mm.;    Moodvs   Branch,   Jackson, 
Miss.     Pal.  Res.  Inst.,  No.  43?»0. 

19.  "Micromeris    senex"    Meyer    ..  78 

Left    valve;    heiglit    1.8    mm.;    doubtful    Jackson    form; 
see  page  78. 

20,21.  Crassatella,  sp.  indent. 

Left   valve:    heiglit   6   mm.;    Garland    Creek,   Miss.     Pal. 
Res.  Inst.,  No.  4301. 

{Continued  on   previous  page) 
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PLATE  19 


19-23.  Lucina   curta   Conrad    - -     89 

19.  Right    valve;    height    7.3     mm.;     showing     obliquely 

truncate<l  posterior  an<l  fine,  concentric  markings; 
Jackson,  Miss.     Pal.  Res.   Inst.,  No.  4325. 

20.  Right    valve;    height    6    mm.;    showing    postumbonal 

marginal  serration;  Jackson,  Miss.     l*al.  Res.  Inst., 
No.  4326. 

21.  Exterior   of   fig.    20,   enlarged,     showing     <letail8     of 

markings. 

22.  Hinge  of  left  valve,  enlarged;   Jackson,  Miss.     Pal. 

Res.  Inst.,  No.  4327. 

23.  Cardinal  view  enlarged,  showing  position  of  spinose 

growths;  Jackson,  Miss.    Pal.  Res.  Inst.,  No.  4328. 
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Explanation  of  Platk  19 
Figure  Page 

1-4.  Crassatella   flexura    Conrad,   varg.    — 82 

1.  Left  valvo  of  fig.  :J8,  pi.   18. 

L\  Left  vfilve;  height  1*4  riini.;  broad  form,  Montgom- 
ery, La.     ]*al.  Kes.  Inst.,  No.  4.*{14. 

.'J.  Left  valve;  height  17  inrn.;  variety  stylc«l  postclark- 
ntsiit  (Bull.  Am.  Tai.  vol.  (i,  p.  100);  Bunker 
Hill,  Ouachita  River,  La.     Pal.  Res.  Inst.,  No.  4315. 

4.  Right  valve;  lieight  24  mm.;  showing  umboual  cor- 
rugation;   Garlaml   (.'reek.    Miss.      l*al.    Res.    Inst., 

No.  4;a6. 

5a.  Alveinus   minutus   Conrad   ..  ..  .  88 

Both  valves;  height  about  2  mm.;  illustrations  taken 
from  Pal.  Amer.,  vol.  1,  pi.  17,  tigs.  11.  12.  From 
Jackson  ImmIs  of  Lousiana. 

6,a.  Kelliella   bwttgeri    Meyer  83 

Both  valves;  height  abcmt  2  mm.;  illustrations  taken 
from  Pal.  Amer.,  vol.  1,  pi.  17,  figs.  10,  17;  Jack- 
son  beds  of   Mississippi. 

7.  Erycina   whitfieldi    Meyer  84 

Left  valve;  lengtii  '.\.'.\  mm.;  type.  Johns  Hopkins  Univ. 
Mus. ;  Jackson,  Miss. 

8.  Erycina   zitteH    Meyer     84 

Left  valve;  length  '.\.'.\  mm.;  type,  .lohn's  Hopkinu  Univ. 
Mus.;  Jackson  IkmIs  of  Miss. 

9,10,a.  Diplodonta  ungulina,  var.  yazoocola,  n.  var.  85 

9.  Left  valve;  height  iS.'i  mm.;  showing  more  circular 
f(»rm  than  typical  unfinliua  (fig.  11);  Sims  Siding, 
about  s  miles  north  of  Vazoo  City,  Miss.  Par. 
Res.  Inst.,  No.  4:'.17. 
10.  Right  valve;  lieight  19  mm.;  occurs  with  fig.  9.  Pal. 
Res.    Inst.,   No.  VMS. 

ll.a.  Diplodonta   ungulina   Conrad  85 

Right    valve;    height    19    mm.;     typical  ('lailH»rne     form 

from    thr    (Maib(»rne     •sanil"     at  (losport.     Miss. 
Pal.    Res.    Inst.,   No.    i::i9. 

12-16.  Spha^rcIIa    (Timothynus)    bulla    (Conrad)  86 

12.   Left   valve;    heiglit   1.1  mm.:   sliowing  general  splieri- 

cal  outline;   Vince  Blufl",  above  ferrv.  Saline  River, 

Ark.      Pal.    Res.    Inst.,    No.    4:i20. 
\'\.   Hinge  of  Mg.    12  .<  S;    large   bifid  cardinal   now   bro- 
ken, but   it\store<l  in  the  figure  after  fig.   lo. 
14.   Right   hinge  viewed  froHi   Ixdow :    x  N;   o<'currence  as 

in   fig.    12.      Pal.    Res.    Inst.,   No.   4:;21. 
1.1.    Hinge  (if  l(>t"t   valve  sln»wiiig  l)itid   ••.•irdiiial ;   Jaekson, 

Miss.      Pal.    Res.   Tnst..   Nn.    |;:22. 
1(5.   T)etails  o!"  tliw  hinge  of  ;t    nniniMJ    right    valve;     X  8; 

Jacksim    bcls  of    .Miss.      P.il.    Rrs.    Inst..    No.   4:^2:;. 
17,  18.  Timothynus  deflatus.   n.  sp.  ...        gg 

L<'ft    valve;    height    .").;")    mm.;    Jarkson,    .Miss.      Pal.    Res. 

Inst.,  No.    i:;24. 

{^Continuid   nn    prcnnu.s   [nnjf ) 
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20,21.  Frotocardia  diversa   Conrad 

20.  J^«ft  valve;  al)out  natural  size;  slightly  ilistortiMl  but 

showing  (liflforeut   form  anil  markings   from   nicol- 
k'tti:    V'ic'ksburg   OligoccMU'.      I*al.    Kos.   Inst.,   No. 

21.  Figure   sliowing   markings   on   lower   portion   of   um- 

boiml  ridge  of  'tig.  20.     ('ompare  with  the  ISt.  Mau- 
rice tig.  22  and  tlie  Jackson  tig.  li). 

22.  Frotocardia  harrisi  Dall .„ 93 

Small  area  corresponding  with  tigs.  11)  and  21  of  the 
sj»ecimen  shown,  same  sj)ecimen  as  shown  by  fig. 
6,  pi.  42,  vol.  6,  Bull.  Amcr.  Pal.  Pal.  Res.  Inst., 
No.  1174. 
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Kxi'LANATION  OF   PLATE  2(J 

Figure  Page 

1-5.  Lucina   (Myrtea   7)   subcurta,  n.  sp _ 89 

1.  Li»ft  valvi»;  lioiglit  o.:*  iniii.;  holotypc;  JackHOn,  Miss. 

l*al.  Res.   Inst.,  No.  4;i2i». 

2.  Ki}i;ifht   valve*;    height   5.0   nun.:    Jaeksort,   Miss.     Pal. 

kes.  Inst.,  No.  4.*i.'J0. 

3.  Right    valve;    height    '.\    nun.;    Garlan«l    Creek,    Miss. 

Pal.  Res.  Inst.,  No.  4331. 

4.  Left    valve;    height    2.11    mm.;    Jaekson,    Miss.      Pal. 

Res.  Inst.,  No.  4332. 

5.  Both  valves;   vouug,    X  ^;  Jaekson,  Miss.     Pal.  Res. 

Inst.,  No.  4333. 

6-7.  Lucina    (Eophysema)    ozarkana    7    Harris  —     90 

6.  Left  valve;  iieight  9  mm.;  (libson  Landing,  Ouachita 

River,  La.     Pal.  Res.  Inst.,  No.  4334. 
Ga.  Hinge  of  tiie  rigiit  valve,  magnified;   Jaekson,   Mias. 
Pal.   Res.   Inst.,  No.  4335. 

7.  Hinge   of   the   left   valve,   magnified:    Jackson,   Miss. 

Pal.    Res.    Inst.,   No.   4336. 
8.  Lucina  subvcxa  Conrad,  type  of  s.  gen.  Eophysema  90 

Colleetii)n  of  tlie  Phila.  Acad.  Nat.  Sci. ;  Claiborne,  Ala. 
Pal.   Res.   Inst.,   No.   4337.    (pencil   sketch) 

9-13.  Lucina  gaufia,  n.  sp.  91 

i).   Right   valve:   height    17  mm.;    holotyjw:   showing  re- 
markable  area    Udiind   und)onal   ridgi>   and   lunular 
alation;    herebv    ijiffering    fr(>m    rhiihonit  n.si.s   Con. 
(j»l.  311.  fig.  S,  these   Bulletins,  vol.  6);    upiH^rmost 
(!laib(nni'   sanil    horizon   at   (rophcr    Hill,   above  St. 
{Stephen's    Bluff,    Ala.      Pal.    Res.    Inst.,    No.   433.S. 
U>  Intt'rior  of  fig.  J>,  less  enlarged. 
11,12.   Right  valvi  ;   height   1(>.5  mm.:   Montgomery,  La.  F*al. 
Res.   Inst.,    No.   4;»3i). 
13.   Left   valve;   height  2!>  mm.;   largi*  eroded  valve  prob- 
ably  of   this   species;    Ciarland    Creek,    Miss.      Pal. 
Res*.   Inst.,  No.  4340. 

14,15.  Chama  mississippionsis   7  Conrad  .  92 

AttaclKMl  valve:  lu»ight  12  mm.:  quite  pr(d»ably  of  this 
s])ecies:  Montgomerv,  La.  Pal.  Kes.  Inst.,  No. 
4341. 

16-19.  Protocardia   nicoiletti    (Conrad) 92 

16,17.   Rigid  valve:  height  '.\S  mm.;  typical  specimen;  Jack- 
son,   Miss.      Pal.    Res.    Inst.,    No.   4342. 

18.  Left  valve:    height  ."'•2  mm.;   showing  perfect   puslules 

at    base   «)f  und»onal   ri«lge,  as  simwii    (magnified   -S 
times)    in    fig.    li).      Pal.    Res.    li'st..   No.   4:;43. 

19.  Magnified    portion    of   fig.    Is. 
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15-18.  Tellina  linifera  Conrad   - ., _ __ 99 

15.  Right  valve;  length  19  mm.;  adult;  Town  Creek,  Jack- 

son, Miss.     Pal.  Res.  Inst.,  No.  4.'i57. 

16.  Left  valve;   length   19  mm.;   Montgomery,   La.     Pal. 
Res.   Inst.,  No.  4358. 

17.  Right  valve;  length  16.5  mm.;  Montgomery,  La.     Pal. 

Res.  Inst.,  No.  4.^59. 

18.  Left  valve;    length   11   mm.;    showing  blunt  posterior 

end  and  clear-cut  markings  on  young  individual;  Gar- 
land Creek,  Miss.     Pal.  Res.  Inst.,  No.  4360. 

19,20.  Tellina  eburneopsis   Conrad 100 

19.  Right  valve;   length  40  mm.;   Bunker  Hill,  La.     Pal. 

Res.  Inst.,  No.  4361. 
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ExPLAXATioK  OF  Plate  21 
Figure  Fmgn 

1-3.  Pitar  securiformiB   (Conrad)    — 94 

1.  Right    valve;    height   34    iniii.:    typical    form;    Moodys 

Branch,   Jackson,    Miss.      Pal.    Kes.    Inst.,    No.   4345. 

2.  Right   valve;    height    28   nun.;    showing   dentition    and 

pallial   sinus;    Juckson,   Miss.      Pal.     Res.     Inst.,   No. 
4346. 

3.  Left  valve;   height  29  mm.;  Jackson,  Mise.     Pal.  Res. 

Inst.,   No.   4347. 

4-5.  Pitar    trigoniata    (Lea)  - 96 

Riglit  valve;  height  32  mm.;  rather  large  robust  speci- 
men from  Crow  Crei'k,  near  Forrest  City,  Ark. 
Pal.    Res.    Inst.,    No.   4348. 

6-9.  Callista  annexa    (Conrad)  96 

6.  Left  valve;   height  23  mm.;   toiK)tyjH*;   (larland  Creek, 

north  of  Shubuta,  Miss.     }*nl.  Res.  Inst.,  No.  4349. 

7.  Jx^ft  valve:    height  2(»   mm.;   showing   form   of  i>allial 

sinus;    (larland    Creek.    Misw.      Pal.    Res.    Inst.,    No. 
4350. 

8.  Right    valve;    height    22    mm.;    (lurland    Creek,    Miss. 

Pal.  Res.   Inst.,  No.  4351. 

9.  Left  valve;  height  18  mm.;  var.  prarleuttiM  Harris.  Pal. 

Res.   Inst.,  No.  4352. 

9a.  "Venus"  jacksonensis  Meyer  96 

Right  valve;  length  4.5  mm.;  a  form  of  uncertain  afldui- 
ties;  figure  from  Meyer;  said  to  Ih»  from  Jackson, 
Miss. 

10-11.  Gari  eboreum   ((.'onrad)  _ 97 

Claiborne  sand  specimen,  the  same  ns  figured  in  vol.  6, 
these  Hulls.,  |»1.  4s,  figs.  S  nnd  lo  showing  some  atldi- 
tional  details;  here  inserted  for  comparison  with 
Jackson   specimens.      Pal.    Kes.    Inst..    No.    1204,    12UG. 

12-14.  Gari  jacksonense,  n.  sp.  .  97 

12.  Left  valve;    length   30   mm.;    sligliTly   witler  than   Clai- 

borne  sjjecimens;    Montgomerv.   La.      Pal.    Res.   Inst., 
No.  4353. 

13.  Left    valve    hinge;    x  ♦>;    Montgonjcry,    La.      Pal.    Res. 

Inst.,  No.  4354. 
13a.   Left    valve    hinge     eidarged :     (i.     o::(irLanitm     Harris. 
Habine   KoiM'ne.      P;il.   Res.   Inst..   No.  4355. 

14.  Right   valve  hinge;    X  <>;    Montgomerv,   La.     Pal.   Res. 

Inst.,  No.  4356. 
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PLATE  22 


22-24.  Abra  nitens  Lea,  var.  Jacksonica,  n.  var.    .  105 

22.  Ri^ht  valve;  len^h  11.6  nun.;  Moodys  Branch,  Jackson, 

Miss.  Pal.  Res.  Inst.,  No.  4;J80. 

23.  Hinge*  of  fig.  22  Diagiiifie<l. 

24.  Hinge  of  a  left  valve,  magiiifio«i,  Moodys  Branch,  Jack- 

son, Miss.  Pal.  Res.  Inst.,  No.  4381. 


N 
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KxPI.AXATlnX  nK  PLATE  '2^1 
Figure  P»»e 

1-3.  Tellina  trumani,  var.  garlandica,   n.   sp 100 

L*'ft  valve;   leiigtli  9  nun.;  exterior,  interior,  and  hinge  en- 
large* i,  Garlami  Creek,  Miss.  Pal.  Res.  Inst.,  No.  436:{. 

4-8.  Tellina  vickburgensis,  var.  moodiana  Cooke — —  101 

4.  I^ft  valve;  length  lU  mm.;  typical  form;  Jackson,  Miss. 

Pal.  Kes.  Just.,  No.  4;{64. 
o.  Kight   valve;    length  <5  mm.;   Jaeksou,  Miss.   Pal.   Bes. 
Inst..  No.  4;t6o. 

6.  Right  valve;  length  9.5  mm.;  enlarged  to  show  surface 

markings;    Muodys  Branch,  Jackson,  Miss.  PaL  Res. 
Inst.,  No.  4:{66. 

7.  Li'ft   valve:    X    o;  .lackson,  Miss.     Pal.  Res.   Inst.,  No. 

4367. 

5.  Right  valve;    X    li;   Jackson,   Miss.  Pal.  Res.  Inst.,  No. 

4368. 

9-12.  Tellina   vicksburgensis   Conrad    _ 102 

0.  Right  valve;  length  .1  mm.;  typical  small,  low  form  of 
the  siH.'cies;  Oligocene  of  Vicksburg,  Miss.  Pal.  Res. 
Inst.,  No.  4.'i69. 

10.  Interior  of  fig.  9. 

11.  I^'ft    valve;    length   6   mm.;    higher   form,   Olij^ocene   of 

Vickslmrg,  Miss.  Pal  Res.  Inst.,  No.  4370. 

12.  Interior  of  fig.  11. 

13-17.  Tellina    vaughani    Cooke    10^:;^     - 

13.  Left  valve;   length  13  mm.;   Moodys  Branch,  Miss.  PaL  "^^ 

Res.  Inst.,  No.  4371. 

14.  Interior  of  fig.  13. 
l.>.  Hinge  of  tig.   13  eidargeii. 
It).  Hinge  ot'  right  valve.   X    o;   up)»ermost  C*Iaiborne  sand, 

Gopher  Hill,  al»ove  St.  Stephens.  Ala.  Pal.  Res.  Inst. 
No.  4;:72. 
17.   Right  valv**;  lengtii  1')  mm.:  a  varietal  form  with  broad- 
ly nniiiih"!  pn^-teiiiir:   M»»o.|ys  Branch.  Jackson,  Miss. 

Pa!.  H.  s.  liiNt..  Ni».  4.M  7. 

IS.  Tellina    7   pearlensis   Mt^ycr __.     ....  .  H 

I. -'It  Miht-;   it'll;:! I.    t  M.iii.;  t-opy  of  Meyer's  figure;   Moodys 
B:;ii.r!!.  .l;M'k.<"h.   Miss. 

U*.  Tellina    raveneli.   var.    ueishordi.    n.   var .   1 

H..ri.    valvfs:    s!...^\ iiii:    l«'i"r    >y.\\\:    K-ii^rh   L*i»     mm.:     Mont- 
.i:«'M..:y.   L.i.    r:n.    R,^,    Ii,^t.,    Ni».   4.;7*^. 

20.  Tellina     spillmani     i  ..  r.ra.l  _  _   1_  O^^    .05 

r..|,y  ..r  f..!.!.,  ;■-  ii lii>t ' a r i.»i. :    Am.  .lour.  <.'oneh..  vol.   I,  pi. 
n.   li::.   7.   (..:.>;.  :-.x  • '  KiirorpriM- ' "   locality.   Miss. 

21.  Tellina  spillmani   i     r.va^i.  var.  corvia,  ri.  var.  . _...  _   L  ^^        05 

K;L:i.t  v:i!v,-:  It-ii,-:;:   l-*  Miii..;  (••■..w  Crork,  n.-ar  Forrest  Citv, 
Ark.   Pal.    Uo<.    1  !:>!.,  No.    i.;7ii. 


^(  ■'.-.'i'.  ..f  i/   II.-;    ;  -f  .  ;...uji    pr.'jf 
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PLATE  23 


19-21.  Periploma   collardi,   var.   turs^ida,   n.  var. 110 

19.  Fiotii    valv<?s,    length    51    mm.;    cast,    slijjhtly   tiistorttulj 

Crow  Creok,   m»ar   Forrest   City,  Ark.    [*al.   Res.   Inst., 

No  4a9:{. 

20.  Dorsal  view  of  fig!  19. 

21.  Ventral  view,  fig.    19;   curvature  of  ventral   line  «lue  to 

slight  «iistortion. 

22.  Periploma    coUardi    ?    var 110 

View  from  within,  lK)tli  valves,  niagnifie<l,  showing  clavicular 
ribs,  an«l  large  lithodesma;  White  Bluff,  Ark.  Pal. 
Res.  Inst.,  No.  4:594. 

23.  Verticordia    (Trigonalina)    cossmanni    Dall       _ 112 

Interior  of  left  valve;  length  1.5  mm.;  reproduction  from 
Cossmann ;   from  Jackson,  Miss.;   Cossmann  *s  cabinet. 

24.  Verticordia  eocengis   Langdon       Ill 

Kxterior  of  the  specimen  figure<l  in  Hull.  Amer.  Pal.,  vol. 
6,  pi.  55,  fig.  I'A  showing  imperfectly  preserved  ribbing 
which  indicates  tliat  in  well-preserve<l  specimens  the 
ribs  are  serrat^dy  carinate;  Claiborne  sand,  Ala.  Pal. 
Res.  Inst.,  No.  4395. 

25.  Verticordia    (Trigonulina)    dalliana  Aldrich 112 

Repro«luclion  of  Aldrich 's  figure;  length  2.5  nim. ;  lower 
Oligocene,  lied  Hluff,  Miss.  Specimen  at  Johns 
Hopkins  Univ.   Mus. 

26.  Verticordia   (Trigonulina)   dalliana  var.  112 

Interior  of  an  imperfect  specimen,  2  mm.  in  length;  showing 
characteristic  large  sulwentral  rib  anil  broad  inter- 
spaces; Bunker  Hill  on  Ouachit^i  River,  La.  Pal.  Res. 
Inst.,  No.  4396. 

27.  Corbula    (Aloidis)    wailesiana   (Harris   in    Dall) 113 

Right  valve;  length  14  mm.;  Town  Creek,  Jackson,  Miss. 
Pal.  Rv»,  Inst.,  No.  4397. 

28.  Reverse  of  fig.  27;   shell  inclined  forward,  towards  the  observer, 

hence  left  valve  vertically  foreshortened;  beaks  decorticat- 
ed;  Montgomery,  La. 
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Explanation  op  Plate  23 
Piguri  Paf 

1.  Spiiula    pnetenuis    (Conrad)    1 

Right  valve;  height  27  mm.;  Montgomery,  La.  Pal.  Bea. 
Inst.,  No.  4382. 

2.  Spisula    misKiBsippiensiB    (Conrad)    1 

Reproduced  from  tig.  7,  pi.  18,  Acad.  Nat.  8ci.  Phila.,  Proc. 
1896;  Bpecimeu  from  Jackson,  Miss,  now  in  the 
Academy 's  collection. 

3-6.  Spisula    parilis    (Conrad)    _ _ 

'A.  Right  valve;  height  8  mm.;  Claiborne  sand  species  here 

introduced    for   comparison   with   Jackson   specimens. 

Pal.  Res.  Inst.,  No.  4383. 
4.  Hinge  of  fig.  3  enlarged. 
3.  Left  valve;  height  6.2  mm.;  Claiborne  sand.     Pal.  Res. 

Inst.,  No.  4384. 

6.  Hinge  of  left  valve  enlarged;  Claiborne  sand.  Pal.  Bes. 

Inst.,  No.  4385. 

7-10.  Spisula  jacksonensis   Cooke _ 107 

7.  Left    valve;    height   6  mm.;   Jackson,   Miss.    Pal.    Bes. 

Inst.,  No.  4386. 

8.  Right  valve.     Enlarged  hinge.  Pal.  Res.  Inst.,  No.  4387. 

9.  Left  valve;   height   7  mm.;   Garland  Creek,  Miss.     Pal. 

Res.  Inst.,  No.  4388. 
In.   Hinge  oi  (ig.  9  enlarged. 

11,12.  Spisula    albirupina    (Harris)  _ 109 

11.  Right  valve;  length  7.2  mm.;   showing  paliial  sinus  anil 

hinge  eiiaracters;   White   Bluff,  Ark.  Pal.   Res.  Inst., 

No.  43S9. 

12.  Right    valve;    leiigtli   9  ninj.;    showing  common  form  of 

a.lult   si»<HMineii;    White    Bluff,   Ark.      Pal.   Res.    Inst., 

No.  4:;iM). 

13-15.  Spisula    funerata    (Conrad) 108 

1.1.   Left  vnlve;  Ini^Mii  7  iimi.;  showing  general  characters  of 

thiv   \"i»k-.lMng  Oligocfue  species  ior  comparison   with 

.l:i«-kson   loniis.      I*al   R«'s.   hist..   No.  4391. 
14.    Hinge   of   ti;^.    1.'.   enhirgrd. 
1').    Kxtnioi    iif   \'ick>hurg  jmitKitn  showing  triangular  out- 

liiu'   MM. I    rorhuhiid   ni«iu';iran»-e.      Pal.    Res.    Inst.,    No. 

4.;i»2. 

ir)-l><.  Periploma    clail><>rnensis.   var.   parva    7   Meyer  109 

!♦).    iJi;;i,t    valvr;    ii.iTiii;.!   si/.c ;    sliowiug   ex.i'rior   markings; 
M-l'iiiiT    finiii    tii;.    ^.    j.l.    Is.    Acad.     Nat.     8ci.     Phila., 
Pr»)r..    IsiMl.   in   Arailciiiy    »*olleetion;     from    Jackson, 
Mi». 

17.    Intt-rior   of   tij^:.    1(). 

l*^.    Kiilari:»'iii«'nt   {>t'  li'w^r  of  li^r,  17, 

lS:i.  "Periploma    complicata"    Mo\  vr  hq 

l.tii^th  s  mm.;  v,..iiiiiit,'ly  a  patl.olugic  spociiiien  of  uncer- 
t;iin  sj.f.ilir  n'lati«.iisliip ;  ("lail»orn«-  sand,  (Mail>orne, 
Ala. 


\< '>'tti- If  ii    fi;i    pri  t  i^ms    patjt  '' 
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PLATE  24 


16.  Corbula  alabamiensis   Lea  .._ _ _.  115 

Left  valve;   length  8  mm.;   here  introduced  to    show    rela- 
tionship to  dennata.     Claiborne  sand,  Claiborne,  Ala. 
Pal.  Res.  Inst.,  No.  4412a. 
17-21.  Corbula  deniata  Conrad   ..  _ _ _ _ 115 

17.  Left  valve;   length  6.5  mm.;   young;   more  common  at 

Garland  Creek  than  larger  specimens  but  seemingly 
of  the  same  s|>ecie8.     Pal.  lies.  Inst.,  No.  4413. 

18.  Left  valve ;  length  8  mm. ;  remarks  as  under  fig.  17.  Pal. 

Res.  Inst.,  No.  4414. 

19.  Right   valve;    length    9    mm.;    medium    size;    somewhat 

eroded;   Jackson,  Miss.  Pal.   Res.  Inst.,  No.  4415. 

20.  Both  valves;   showing  right  only;   length   13  mm.;   lire 

well  preserved;  Aontgomery,  La.  Pal.  Res.  Inst.,  No. 
4416. 

21.  Right  valve;   length  4.5  mm.;  young;   Montgomery,  La. 

Pal.  Res.  Inst.,  No.  4417. 

22-25.  Corbula    wUlistoni    Meyer    _ 116 

22.  Right   valve;    length   11   mm;     short    form    from    Sims 

Siding  above  Vazoo  City,  Miss.  Pal.  Res.  Inst.,  No. 
4418. 

23.  Right  valve;    length    14.5    mm.;     typical    form;     Crow 

Creek,  Ark.  Pal.  Res.  Inst.,  No.  4419. 

24.  Right  valve;  length  11  mm.;  pointed  form;  Sims  Siding, 

Miss.  Pal.  Res.  Inst.,  No.  4420. 

25.  Left  valve;  length  11  mm.;  Sims  Siding,  Miss.  Pal.  Res. 

Inst.,  No.  4421. 

26-28.  Corbula  willistoni  arkansia,  n.  var.  _ _ 116 

26.  Both  valves;   length  14  mm.;   with  general  densata  as- 

pect but  more  gibbous  and  with  posterior  extension  of 
right  valve;  White  Bluff  on  the  Arkansas  River,  Ark. 
Pal.  Res.  Inst.,  No.  4422. 

27.  Dorsal  view  of  fig.  26. 

28.  Right  valve;  length  12  mm.;  posterior  extension  broken 

off;  Bayou  Toro,  western  La.  Pal.  Res.  Inst.,  No. 
4423. 


m 


■-^'    .  —t:- 


•ii.-  •-....     III.      L^      "ur^unrTxaaAi 


1  ■ 


•  i«»—  ■  - 1 


»• 


JuacxT 


•  •- 


'UMCLJSi^ 


••^j.  -;r"  Ki:i_.      _:-■*'    K'.->«m*i.  "iiipin 

■'•■■-  -.-■  '  I-  -.       r      }fcjiMLrr     "pn 

•^  ■  ■        ■•    ;r*  *     T": — rJl^-'r-    ic  in* 

.-..I.'-    -■     -.  ■  *—    :.-*.     "•    L        :^i;    -it-      i*U-     Itrm    Jfc- 

^   **'  ■  •.,.■■•.    T  r:.    til.  •';t "i.-*!!!    r'-aif!^ 

•I  i-*t»     ..«•  .  ".;..•■..     •:..»"       -;.  ~;:i;:.:liii.     iiic  "■ria- 

•  !.      '.    .!          «•     .•■•".!      ■':...'"  '  ...     1*»«^    ZltfC    X*. 
I" 

.-  ;  J.'.           •    •             :;.  "I-    -i-l-      -sj^-rJlltfa  U^ 

■  :      ■;  •  ■-.»■.     V  -  :  l^-     -    i.i..    7.    7"J 


'        ,.  ■        .       .       -.  ■    -       .     ■    .  .       .    .-.. 


'  .  _.• 


A*»V»  •*        yt-*<-%.\*.k 


1!4 


«        .#  ■  ,  I- 


,•■  /  f       '  ..•  v.*      ii.   ".    s"  ^'.1    r\»rn-  of 


/ •  115 


|.     |j,j|,    ..,i..i.     jii./ti,    1-   Mini.:     v:ilvi-s    never    ilisuniteii; 
«  liiilr'fMii    iiMii'J.    '  l:ii^ornf.    Aki.    P.'il.    Kes.    Inst..   No. 

Ill" 
II     Id, ,1,1   .,il«  .   \vu\\f\^   I'l  »«'"i-;  thifki-niiij:  somewhat  i«ith- 
okit/ii       r'''"i:     iii«':«»iii'H     to     tlir     term     *'  dtriHula" : 
Mmm.Iv    lti.n"li.   .l.i'kMMii.    Miss.   J'al.   Kes.    Inst.,  No. 

I  .    Ill, .III   \>x\\r.  I.'nj.'.lli   1')  mm.;  t.l»in.  elon^jate  form;  Crow 
I  M.U.   AiK.   i'i»l.   I*'*^-   ^»"**'   ^"-  ■*'^^-- 


Bull.  Aher.  Paleoht. 


PLATE 


25 


170  BULLETIX    117  170 


Explanation  or  Plate  25 


Figure  Ptige 

1^.  Corbola    pearlensii    Meyer  -  _.     — 117 

1.  Left  valve:  height  H.7  iiini.:  showing  smooth  umbo  and 

faint  lirations  lielow;  lown  Creek.  Jackson.  Miss.  Pal. 
Inst.,  No.  44:24. 

2.  Umbo  of  fig.  1  enlarged  4  diameters. 

3-5.  Poromya  mississippicnsis  Aldrich  and  Meyer  . 118 

3.  Right  valve:    height  C^  mm.:   Jackson,  Mias.  Pal.   Res. 

Inst.,  No.  4425. 

4.  The  same,   loft    hinge   magnifieii.     Pal.   Res.  Inst.,    No. 

4426. 

5.  The  Mime,  right  hinge  magnified. 

a.  Paaopea  oblongata   Conrad  119 

Left  valve;  length  71  mm.:  sjiecimen  showing  nearly  the 
true  form  of  the  s|»ecies:  specimens  generally  consid- 
erably ilistortetl:  Town  Creek,  Jackson,  Miss.  Pal. 
Res.  Inst.,  No.  4427. 

7-11.  GastrochvAa  missisBippiensis,  n.  sp.  120 

7.  Right  valve:   length   32    mm.:     Town    Creek.    Jackson, 

Miss.  Pal.  Res«.  ln!«t..  No.  4428. 
S.  The  same,  left  valve.     Pal.  Res.   Inst.,  No.  4429. 
9.  The  siinu"  vii-wod  from  Ik»1ow. 

10.  Ix»ft   Wak.  enlarged. 

11.  Right   beak.  enlarge«l. 

12.  Teredo   mississippiensis    Conrad     _     _   120 

TuIh's  from  Town  Creek,  Jackson,  Miss,  of  lengths  19,  35, 
and  4.'>  mm.  resj>ectively.  Pal.  Res.  Inst.,  No.  4430. 
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Note 

The  discussion  of   Tt'inoaloma  ami  its  two  siuries   (pp.  221-22:{)   shouM 
be  place* I  between   Tornua  an<I   CirculuM   (Cyclostrematida?)   p.   231. 
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PART  II.    UNIVALVES 

By 

Kathkrine  \'an  WiNKi-K  I'almer 

SYSTiaiATIC  DESCkirnONS 

Phylum    MOLLUSCA 

Class    SCAPHOPODAi 
Family    DENTALIIDi« 

Liiiiifpus,  Systrma  XiituraN  cd.  X,  17i5H,  p.  78i). 

Gonus   DENTALI11M-'   Linnaeus,   1758 
Genotype  by  subsequent   jlesignation,   Montfort    (('onchyliol.  Syst.,   1810, 
t.  l2,  ]>.  L'.t),  ppnfnlium  rl( phnntiitnm  Lt'uimvuH   (lot',  rit.)    i^ivin^j.  Aniboyua 
ami    Philippine    Ishnnls.      Pilsbiv   j-nd    Hharp,    Manual   Coneh.,   vol.   XV'II, 
1897,  pi.   1,  figs.   1-7, 

oubgenus   ANTALIS   H.   and   A.   Adams,   1854 

{Kntaii:t  Gray,  1847;  Entaliopnin  Newton  and  Harris,  1894) 
H.  and   A.   Adams,   Genera   IJeccnt    Molluseu.   vol.    1,    1854,   p.   457.     See 

PiLsbry  and  Sharp,  Manual  Coneh.,  vol.  XVll,  1897,  pp.  .S7,  4'J,  pi.  8,  fig.  25. 
Subgeuotype   by   subhequent  iRf^ignalion,   Pilsbry  and  Sharj)   (op.  cit.,  j). 

37),    Drntalium    fnialis    Linnujus    (1758,    p.    785).      Keeent.      Spitzbergen, 

Iceland,  Seandiniivia,  and   Athtntie   Coast  of   Euroj»e. 

Many  of  the  Claibornian  and  Jacksonian  Dentalia  which  I 
have  placed  in  Antalis  are  more  coarsely  scul])tur<e(l  than  typi- 
cal and  suggest  in  appearance  Dcntalhun,  s.  s.  The  specimens 
exhibit  apical  notches  the  character  of  which  has  inliucnced  me 
in  placing  the  species  in  Antalis.  Probably  they  do  not  belong, 
strictly  si)eaking,  in  that  group. 

DiMitalium  (Antalin)  vincense,  n.  sp.  Plate  2G,  tigs.  29-31 

Shell  me(Hum,  slightly  ovate ;  tai)eriiig,  soniewliat  curved ; 
.shai>e  of  the  ai)eiture  presents  the  impression  that  they  are  round ; 
surface  with  microscopic  sharj)  longitutHnal  striations,  inter- 
spaces equal  to  or  sligluly  less  than  the  striations. 

The  longitudinal  striations  are  so  fine  that  they  may  become 
obliterated,  hence,  there  are  many  smooth  shells  l)elonging  to 
tliis  species.  Many  such  shells  if  found  by  themselves  would 
l>e  determined  as  representatives  of  a  smooth-shelled  form.  The 
collection  from  the  type  locality  includes  over  loo  fragments 
so  that  (HtTerent   stages  between   striated   and   worn   shells  may 

»  Pilsbry,  II.  A.,  an*!  Sharp,  B.:  Manual  (-oneh.,  vol.  XVll,  1897-98 
true  tlates  oi  publication,  [».  ;I48;  HeinhMson,  J.  li.,  U.  S.  Nat.  Museum, 
Bull.  Ill,  1920. 

•*'  Den  tali  urn  placed  on  Official  List  of  Generic  Names,  Sum.  Opinion 
Rem!.,  No.  94,  IntoT.  Lulcs  Zool.  Nouien.,  Smithsonian  Misc.  Coll.,  vol.  7:^, 
No.  4,  1926,  p.  12;  Schenk  and  McMasters,  Proce»lure  in  Taxonomy,  [1936], 
p.  53. 
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be  observed.  P»ecausc  of  the  similarity  in  size  and  general  shape 
of  the  smooth  sj»ecimens  found  at  White  Bluff.  Arkansas,  I  have 
included  them  under  this  species.  Some  of  the  White  Bluff  in- 
divi(hials,  when  examined  under  the  microscope,  show  obliter- 
ated St  nations. 

This  sj^ecies  may  be  differentiated  from  D.  minutistriatum 
(]abb  (  iSfx>,  p.  38(1,  pi.  67,  fig.  46;  Palmer,  1937,  p.  17,  pi. .2, 
^^')^^'  Zy^^^^  3^»  4O  ^^*  t*^^  lower  Claiborne  Kocene  by  the  finer 
striations  with  larger  interspaces.  D.  lincense  does  not  show 
the  microscopic  annulati(jns  which  are  seen  conunonly  on  spe- 
cimens of  77  inimttistriatum.  Only  one  specimen  in  over  100 
shells  of  /).  2  iiiccfise  iK>ssessed  the  annulations. 

Dimensions. — i.ength,  17  mm.;  greatest  diameter,  2.5:11  mm. 
( fragment ) . 

Types.'  Holot>pe,  No.  4468;  paratypes,  No.  4469,  4470,  Pal- 
eontological  Research  Institution. 

() e curr cnc e. —  }vLckson  of  Arkansas,  localities  897  (type)  ;  896. 

Dfntalium   (.\ntali8)   minutiHtriatum  Gabb  Plate  26,  fig.  28 

Dtntdiimn    minutistriafum    (inl>l),    18()0,    AithI.    Nat.    Soi.    Philadelphia, 
Jour.,  -<i  MM-.,  vol.   IV,  |>.  .'IHH,  j)1.  67,  fig.  4(5. 

I'or  synon\ni\  and  (hscassicjn  see  Palmer,  1937,  Bull.  Amer. 
rak'ont.,  vol.  \'1I,  Xo.  3 J.  p.  17,  pi.  J,  figs.  33-36,  38,  41. 

This  s}>ecie>  i>  a  widely  distributed  and  characteristic  lower 
daibonic  ft)rni.  Mention  has  been  made  b\-  the  author  in  the 
ClaihoriK*  bulletin  of  the  meagre  data  regarding  its  occurrence 
in  the  ( i()sj>ort  sand. 

In  the  X'eatch  c<)lleclii»n  from  .Montgomery,  Louisiana,  there 
;ne  several  t\pical  si)eciniens  of  D.  minutistriatum.  ^ There  is  the 
l>o.ssil)ilit\  that  the  collection  nia\  have  been  mixed  and  the  spe- 
cimens helon:^^  in  a  lower  horizon  than  the  Jackson. 

Pimcnsidns.     (Ireatcsl    diameter,    j.5    mm.    (fragments). 

Oi'i'urrencc.  Lower  c'laiborne.  Crockett  (Cook  Mountain) 
I'cnniation,  W  iieelock,  Texa>  (t\])e).  (iosport  sand.  Jackson, 
Aloodys  lirancii  marl,  localil\    ?   10. 

Dintalium   (AntaliH)  danvlllonsc,  n.  :  p.  Plate  26,  figrs.  23-27 

Shell  medium  in  ^ize ;  apical  end  with  nine,  sharj)  longitudinal, 
primary   ribs   with   wide  intersi)aces ;  several   millimeters  anter- 
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iorlv,  varying  with  individuals,  a  set  of  secondary  ribs  occurs 
irrej^ularly,  such  ril>s  increase  anteriorly,  becoming  equal  in  size 
with  the  primary  ribs ;  about  midlength  of  the  shell  tertiary  ribs 
develop  vvhicli  extend  irre'^ularly  botli  in  size  and  length.  'J'he 
longitudinal  ribs  have  a  tendency  to  become  obscure  or  obsolete 
in  the  last  stages  of  growth  so  that  the  anterior  end  of  mature 
and  senile  specimens  is  usually  smooth.  An  immense  sheath  is 
present  and  there  is  an  apical  notch  on  the  convex  side.  The 
outer  layer  of  sliell  is  thick  but  this  species  does  not  shed  the 
outer  la\er,  leaving  a  smooth  inner  tul)e  which  is  a  common 
structure  of  /).  thalloiclcs  Conrad  of  the  Claibornian.  Onlv  two 
or  three  examples  of  the  worn  tul)a  of  specimens  of  D.  damnll- 
CHsc  have  been  found. 

This  species  is  very  abundant  in  the  slumped  bank  at  Dan- 
ville Landing,  Ouachita  River,  Louisiana,  and  occurs  commonly 
at  Carter  Landing  on  the  same  river.  The  collection  studied 
represents  over  590  fragments  of  A.  C.  Veatch's  collection  of 
1899  from  Danville  Landing  and  over  625  of  the  Harris  and 
Palmer  material  of  1938  from  the  same  locality.  In  a  group  of 
over  60  apical  points  all  had  nine  primary  ribs,  except  three 
specimens  which  had  8,  10,  11  primary  ribs,  resjjectively,  indi- 
cating that  a  .certain  allowance  must  be  made  for  some  variation. 

The  six;.cies  may  be  separated  from  D.  thalloidcs  Conrad  of  the 
Claibornian  by  D.  danvillcnse  having  nine  apical  ribs  instead  of 
eight  and  by  the  ribs  becoming  more  equalized  in  size  anterior- 
ly. In  D.  thalloidcs  the  ribs  tend  to  remain  differentiated  in  size. 

D.  dam'illcnse  differs  from  D.  mississippiense  Conrad  of  the 
Vicksburg  Oligocene  and  probably  Jackson  Eocene  in  that  D. 
Niississippiensc  has  commonly  12  primary  ribs  instead  of  9,  and 
the  ribs  on  D.  fiiississippiense  do  not  die  out  in  the  anterior-most 
part  of  the  shell  in  mature  and  old  age  specimens.  D.  danvill- 
cusc  does  not  attain  the  large  size  of  D.  mississippiense.  Large 
^l>ecimens  of  D.  mississippiense  commcmly  have  an  anterior  diam- 
eter of  6  mm.  and  may  be  10  to  20  mm.  longer  than  D.  danvill- 
cnse. The  sliell  of  D.  danvillense  has  a  slenrler  api)earance. 
However,  isolated  fragments  of  the  midregion  of  the  shells 
of  the  two  species  may  be  readily  confused.     Both  have  in  that 
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Mon.,  vol.  XVIII,  pp.  1-402,  pis.  I-L. 
Winckworth,  R. 

1932.  The  British  marine  moUusca.     .lour.  Conch.,  vol.   19,  No.  7, 
pp.  211-252. 
Winckworth,  R.     Under  Tomlin,  J.  R.  le  B.,  and  Winckworth,  R. 
Wood,  Searles  Valentine 

1842.  A    catalogue  of  shells  from    the   Crag.    [Gastropods].   Ann. 

Mag.nat.  Hist.,  vol.  IX,  pp.  455-462;  i»p.  527-544,  1  pi. 

1848,1850-56.  Monograph  of  the  Crag  MoUusca  with  description  of  shells 

from  tlw  upper  Tertiaries  of  the  British  Isles.  Vol.  I. 
Univalves.  PalaM)nt.  Soc,  208  pp.,  21  pis.,  vol.  II.  Bi- 
vdlves.  .341  pp.,  31  pis. 
1872.  Supplement  to  the  Crag  MoUusca  comprising  testacea  from 
the  upper  Tertiaries  of  the  east  of  England.  Ft.  7, 
Univalves.  XXXI  pp.,  99  pp..  VII  pis.  Palaiont.  Soc.. 
vol.  XXV,  for  1871. 
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representatives.  **Hahiinea  (jrandis"  AMrich  occurred  but  that 
species  has  been  found  in  Texas  in  the  lower  Claiborne  so  that 
its  strati^rapliic  status  is  still  a  problem.  See  further  discussion 
of  that  species  in  tir's  work  under  Litltopliysema  (jrande. 

The  locality,  acc<»r(linu:  to  the  fauna  as  listed,  is  not  typically 
Jackson  hut  has  more  lower  Claiborne  affinities.  It  may  be  that 
the  list  of  si)ecies  needs  revision,  or  there  is  a  mixture  in  the 
fauna,  and  a  clarification  of  the  strati^ra])hy,  from  which  the  fos- 
sils were  collected,  is  necessary. 

Family  SIPHONODENTAUID^E 

Cenus   CADULUS    Philippi,    1844 

TMwlippi.  Kminu»r;«tir»  MollusroniTn  Siciliie.  vol.  2,  App.  1.  1844,  p.  209, 
pi.  XXVIT,  fir  lM:  Pilsbrv  anil  Sharp.  Manual  f'onch.,  vol.  XVTI.  1897- 
J)8,  pp.  142,  1.56    pi.  :<2.  fipH.  40-41. 

(iiMlotyp**   1>.V   nionotvpv.    P'ofalium   (nuhim    Philii>r>i    (foe.   cit,).    Recent 

Mo<lit^rraiH*an  an«l  Bav  of  Bisrnv.     Mioconp  an<l  Pliot»on(»  of  Italy. 

•  •  • 

CaduluB   (CaduluH)   juvenis  Meyer  Plate  2fi.  lisr.   14 

('(nUfhts'    iurmis    Mcvit.    l><Sf).    Goo],    Swryov    Alnbamn.    Bull..    No.    T     pt. 

ir,  p.  06,  pi.  ;:,  Al'.  4:   Dall.  18J»r\   \Vn»nior   Fmo    Tnst.     Sci..    TrjiDS.. 

vol.  :t.  ])t.   II.   f).  444:    Pilsbrv  an«l   Sbar]),   1898,  Manual   Conch.,  vol. 

XVII.  p.  2;»7. 
(indvfi  jinruis    (Mover),   Tosaniann,    180.*^,   Ann.    G^ol.   Pal^ont.,    12   liv., 

p.  20. 
Caduhts    [cf.]    juvmi.'i    Mcvrr,    Harris,    1894,    Ann.    Ropt.    Geol.    Survey 

Arkansas  for  1S02.  vol.  II.  p.  IT)?. 
Small:     iiifl;itioii    in-ar    llu*    »ni«Mlo;     sltMnlor,    not    oouiproBsed ;     smaller 
ajiortiirc  fornnne  an   <'llii>s(\  ono  si«l<'  of  which   is  flattcnerl. 
Lornliiy.     .lackson.    Miss.:    not    raro. —  [Mcyor.    1886.1 

P////r;/.N'//)w.v.-    T.cnirtli.  2-f-  mm. 

Ilolotypc-  Geoloiry  Do])ai-tment.  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence-    Moorly^  Branch  marl,  Jackson.  Miss.  ftypeV 

Subironu-    l»OT,YSriIII)ES    PH-^rv   nnd   Sharp,   1898 
rilshrv  an<l    SI«;mt..    M-'iinr.)   Conrh..   vol.    XVTT.    lS<)7-<»8     pn.   14'».    146.    as 
a    section, 

Sii])«rrMif>f  VIM'    \\\    Mritrinnl    il»'v;i}rii;itioii.    ('aduhix     (Ptilusrhifhs)     frlmsrhi- 

iiis     (\V:\f<<m) .       r?f'<M.||f.       ,A'i('l'«M-H»"<\    Fornan«lo    Noroiil»;i     off    Brazil      *"*.n 

fatlMHiis    (rhalJfnorr).      W'ni^nu       Chnllrva^r,    Po]>t..    Zool..   vol.    XV.    18.S6. 

p.    1:").  pi.  2.  filler.   ^:    PilslMv  .-n.]   Slinrp.   ihid..   p.    148.   nl.   'IW.   fiij.   1;    Hen<ler- 

**nii.    V.    S.    \Mt.    Mrs..    T^,l!.    m      ijl^M.    ]..   <)?     ]»1.    17,    fit*-.    1. 

Caduhis    (Polv8chid«*s>    faokBOnf^nsis   Mover  Plntn   2^^.   fiirs     !-.*> 

Ct'duJiis    nii-lsaiit  r.f'y   M<'v.'r     ms.1.    Am.   .lour.   S«-i..   vol.    X.VIX     ?^p.    462. 

46.S:    Vovor.    ISvfV    (;,.,, I     Stn■^,.v     \ l'.),r,,.ii.    Hull.,    No.    1      i>t.   TI     ^K    6.')! 

pl.  :\  fi<:s.  s    Sm.   v^l,:    n..,ll.   1892.   WaLTiMM-  Froo   Inst.  S<-i.,  Trans.,   vol! 

:\  pt.  IT,  p.  444. 
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Cadulus  newtonenms  Meyer  and   Aldrieh,   Dall,   1892,   loc.   ctt.,  parfim; 
Pilsbry  and   Sharp,    1898,   Manual   Couch.,   vol.   XVII,   p.   237    (Poly- 
achides)  partim. 
?   Siphonodentalium  jacksonense    (Meyer),   CosRmann,    1893,   Ann.   O^ol. 

Pal^nt.,  12  liv.,  p.  20. 
Caduiufi   [ff.]   javksoiicnsiit  Meyer,  Harris,   1894,  Ann.   Rept.  Geol.  Sur- 
vey ArkansaH  for   1892,  vol.   IT,  p.   157. 
Rather   large;    inflation    taint    near   the   end,    very    Hliglitly   compressed; 
smaller  aperture  elliptical;    margin   by   notches   divi«leil   into   four   append- 
ages;  the  two  appendages  on  the  smaller  side  of  the  ellipse  are  slender, 
simple  and  equal   to  each   other;    the   two   other   opposite  ones  are   broad, 
emarginate  in  the  middle,  and  unequal   in  size,  that  one  situated  on  the 
convex  side  of  the  shell  btMug  the  largest. 
Locality. — Jackson,    Miss. — [Meyer,    1886.] 

This  species  is  common  at  Jackson,  Mississippi,  and  the  shells 
are  usually  preserved  well  enough  to  show  the  four  apical  slits. 
'I'he  si)ecies  is  associate<l  with  another  abundant  form  of  equal 
size,  which  in  1937,  I  identified  as  C.  qumlritiirritus  Meyer  of 
the  Oligocene  at  Red  Bluff,  Mississippi.  To  the  Jackson  speci- 
mens of  that  determination,  I  am  now  applying  a  new  name,  C. 
niargarita,  which  see. 

Dall  and  Pilsbry  and  Sharp  included  C.  jacksonensis  under 
the  lower  Claiborne  species,  C.  newfonensis.  Dall  also  extended 
the  range  of  C.  newtoncnsis  into  the  Qiipola  and  Chesapeake 
Miocene.  Martin  (Maryland  (jeol.  Survey,  Miocene,  1904,  p. 
273,  pi.  LXIV,  fig.  7),  following- Dall,  identified  specimens  from 
Jones  Wharf,  Maryland,  as  C.  newfonensis.  Although  in  gen- 
eral the  Pliocene  species  may  appear  close  to  the  Eocene  form, 
I  doubt  that  they  are  the  same  and  the  Jones  Wharf  Cadulus 
requires  a  new  name.  C.  netvtonensis  is  narrower  apically  and 
the  apex  tapers  less  gradually  than  the  Miocene  species. 

Dimensions. — Length  (chord  subtending  the  arc),  9-f-  mm. 

Holotypc. — (^leology  Department,  the  Johns  Plopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  localities  921  ;  10,  883. 

Cadulus  (Polyschides)  margarita.  n.  sp.  Plate  20,  figs.  8-11 

Cadulus  {Pohisvhidvs)  qnadriturritu.^  T\'iliner,  19H7,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  .S2,  p.  Uli  partim  (Jackson  Eocene  specimen)  ;  non 
Meyer.  1880,  Geol.  Survey  Alabama,  Bull.  I,  pt.  II,  p.  05,  pi.  a, 
figs.  7,  7a. 
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Shell  small ;  curved  slightly ;  compressed ;  localized  swelling 
anterior  to  the  middle  to  about  one-fourth  the  distance  from  the 
•interior  end ;  apical  aperture  with  four  slits. 

This  s|)ecic's  differs  from  C.  jacksoncusis,  with  which  it  is 
associated  and  ccjually  al)undant,  in  having  a  localized  bulbous 
avea.  C.  jacksoHcnsis^  is  more  gradually  tai)ering.  C.  margarita 
hears  a  resemblance  to  C.  quadriturritus  under  which  its  repre- 
sentatives were  included  by  mc  in  1937.  C.  margarita  has  a 
greater  swelling  than  C.  quauriturritus.  The  apical  slits  as  rep- 
resented by  Me\er  differ  fnnn  any  I  have  seen.  The  holotype 
of  C  (jua  'rifurritiis  was  reserved  for  study  elsewhere  and 
not  available  at  the  time  of  my  c<»m])arison  with  Jackson 
sjx'cimcns,  hence  i>resent  and  additional  revisions  in  its  study 
have  not  l>een  added  herein. 

Diiticnsions.--  I  cu^h  (chord  subtending  the  arc),  10  mm.; 
greatest  diameter.   1.5  mm.   (holotype). 

Types. —  lioloty]>e.  Xo.  J.nS^ :  paraty[)e.  No.  4J84,  Paleontolo- 
gical  Research  Institution. 

Orrr/rrr/.'rr-  -Moodys  Branch  marl,  localities  699  (type), 
921  ;  912:  922;  1 121. 

Class  GASTROPODA 

Subclass  PROSOBRANCHIATA 

Family  FISSURELLIDiZE 

Ginus   DIODORA   Gray    1821 
(Diadoni  (Jrav,   lS+7) 

Gray,  Loiuloii  Motlical  Ropusitory,  vul.  XV.  IS'Jl,  Mar.  1.  p.  2X\ ; 
Trcdnlc,  3t;il;ic()l.  ^?0('.  Lon-loii,  ri(u'..  vol.   XI.  IIU"),  p.  IVM. 

(Jcnotyic  I'v  iiKiMotyjiy,  PnUthi  (ip'rtuni  Moiit.'tjru  ( iminaturo  FinfiurflJa 
(jrauui  ntirt.,  non  Limr' us,  1:.*  t'«|,.  17<J7.  p.  T-'fiLM.  Livinjj.  British  Islos. 
McmtaKMi.  TostMcr.-i  Hiit.'mnirn.  vol.  IT,  isn;i.  p.  -liM,  pi.  XTTI.  fig.  10: 
Tro'lalc.  hn\  ril.:    Lowe.  Z(tol.  .lour.,  vol.    Ill,   1SL*7,  ]>.  77. 


Diodora  tcncbrosa  antica,  n.  var.  Plate  27,  fijfs.   11-13 

Diofhtra    Inuhmsa    { Coiira.l ).    Palmrr,    ll»:;7,    Hull.    Amor.    F^aloont      vol 
VII.  N.i.  :i'J,  p.  -Js.  fuiriim.  pi.  :{.  figs.  :!,  j». 

Shell  medium;  ]K)stcrior  .slope  >li:j:litl\  less  convex  than  the 
jMiterior;  a])ical  pcrforati^'ii  hw^v,  inclu-'cs  <nea  (»t  hcak :  heak 
climinali'd  :  interior  mar-in  of  apical  liole  with  heavy  callus  and 
l>ostcrior  pit;  sculi)tuic  consists  of  coarse  nidiatiui^^  rih :  of  al- 
ternating: stren;.^th,  the   radiatini^^   rihs  arc   cn)ssed   hv   concentric 
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fine  lines  which  j^ive  a  .cancellate  api>earance ;  radiating  ribs 
predominate.  The  radiating  ribs  tend,  with  age,  to  equalize  in 
strength,  the  ribs  l)ecom€  wider  and  the  interspaces  narrower. 
Such  is  typical  of  large  specimens  of  D.  fcncbrosa  of  the  Cios- 
port  sand. 

When  discussing  D.  tcncbrosa  (Conrad),  differences  between 
lower  Claiborne  specimens  and  the  typical  form  fi^om  the  Gos- 
port  sand  were  pointed  out.  A  sj^ecimen  from  Hickory,  Mississ- 
ippi, was  figured.  That  specimen  becomes  the  holotype  of  this 
new  variety.  It  is  a  young  shell.  The  strength  of  the  ribs 
changes  with  age.  In  the  earher  work  the  author  did  not  wish 
to  name  the  lower  Claiborne  form  from  few  si)ecimens  because 
the  sculpture  is  decidedly  of  the  same  pattern  as  that  of  D.  tcnc- 
brosa. In  working  the  Jackson  l^ocenc  material  a  young  speci- 
men reveals  sculpture  of  the  D.  toicbrosa  stock  having  the 
coarser  character  of  the  ribs  such  as  that  developed  in  the  lower 
Claiborne.  The  Jackson  derivative,  however,  has  the  beaklike 
apex  of  typical  D.  tcncbrosa.  This  suggests  that  the  lower  Clai- 
borne product,  which  even  in  the  young  stage  has  lost  the  apical 
point,  represents  greater  difference  than  was  formerly  thought. 
It  is  possible  that  the  apparent  similar  sculptural  pattern  is  su- 
perficial and  that  the  presence  or  absence  of  the  lieak  is  of  great- 
er value  than  varietal  rank. 

Dimensions.— l-{Q\g\\Xy  2  mm. ;  length,  6  mm. ;  width,  4  mm. 

Types. — Holotype,  No.  2661  ;  paratypes  Nos.  4^iS8,  448c),  and 
4490,  PaleontologicaJ  Research  Institution. 

Occurrence. — Lower  ClailK)rne  1^2ocene.  Cook  Mountain 
formation.  Hickory,  Miss,  (locality  728,  type)  ;  Wautubbee,  Miss, 
(locality  731);  Hammett\s  Branch,  La.  (locality  730). 

Diodora  tenebrosa  veatchi,  n.  var.  Plate  27,  fifi^s.  15,  16 

?  FisimrfUa  claibornrnRis  Meyer  and  AMrich,  1886,  Cincinnati  Soc. 
Nat.  Hist.,  vol.  TX,  No.  2,  p.  47  partim  (tJaokson  reference)  ;  unn  F. 
cloihornvuHiH  Loa,  183.3. 

For  synonymy  and  discussion  of  Fissurella  tcncbrosa  Conrad 
see,  Palmer.  Bull.  Amer.  Paleont.,  vol.  VII,  No.  7,2,  p.  2/,  \)\.  3, 
figi^.  7,  TO,  12,  13  non  figs.  2,  9. 
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Shell  small ;  posterior  slope  less  convex  than  the  anterior ; 
posterior  margin  slightly  broader  than  the  anterior;  apical  per- 
foration medium ;  a])ical  tip  present,  heaklike ;  anterior  margin 
crenulatetl ;  interior  mart^in  of  apical  perforation  with  heavy 
callus;  transvtTse  se'ptum  with  posterior  pit  behind;  sculpture 
coarse,  consists  of  radiating  primary  ribs  with  a  secondary  and 
tertiary  series  of  radiating  ridges.  All  have  narrower  inter- 
spaces and  are  crossed  by  coarse  concentric  lines. 

Perfect  but  probably  \'oung  six?cimens  from  Gibson  Landing, 
Ouachita  River,  Louisiana,  and  Town  Creek,  Jackson,  Mississ- 
ippi, have  the  typical  sculjitural  pattern  of  D.  trnehrosa  but  the 
ribs  arc  coarser  on  the  Jackson  s])eciniens.  A  similar  develop- 
ment of  the  species  occurs  in  the  lower  Claiborne  Rocene  (see 
D.  tcnchrosa  afitica,  n.  var.).  The  Jackson  shells  reseml)le  the 
representatives  of  tlie  si>ecies  in  the  (losport  sand  in  that  the 
apical  l)eak  is  retained. 

Stratigraphically  and  biologically  the  varietal  form  in  the 
lower  Claiborne  with  the  apical  perforation  large  represents  the 
initial  growth  of  the  si)ecies.  In  the  Gosport  sand  conditions 
were  apparently  favorable  for  the  species  as  the  shells  are  fairly 
abundant.  The  individuals  are  large  with  the  ribs  on  the  younger 
jHirtion  of  the  adult  s])ecimens  enlarged  and  flattened  with  no 
intersjxices. 

D//;;r//.9/V);/.9.- -  lleiglit.  3.5  mm.;  length,  j.^  mm.;  width,  5.5 
mm. 

Holofypc-    No.  ^4(M,   Paleontological   Research   Institution. 

Occurrcucc-    Moodys   Branch   marl,  localities  k)   (type)  ;  881. 

Adihndum 

FissnrcUa  niississippiciisis  Couriu],  18  j7  (  Acatl.  Nat.  Sci.  Phil- 
adel])hia,  IVoc,  vol.  III.  No.  10,  \k  jSj  ;  1S18.  Acad.  Nat  Sci. 
Philadel]>hia.  Jour.,  2(1  .ser.,  v()l.  i,  p.  113).  listed  as  I'x>cene  by 
Pilsbrv  and  lohnson,  **C.'»taloi^^ue  of  FissurelhM.'e  of  the  United 
States"  (Nautilus,  vol.  V,  No.  (>,  i>^^)J,  \^.  io(>)  is  Oligocene.  The 
tvj^e  came  from  A'icksbunr.  Mississi])pi. 

(;enus   PlTNCTrRELL.X    Lowo.   isi>7 
Lowe.  Z(»ol.  .lour,,  vol.  ."{.   lS'J7,  p|>.  77.  7x\    Dnil.   Mus.  <'(»Tnn.  Zoiil.   Har 
var.l.    Hull.,    vol.    IX,    ISSI,   p.    74;    Pilsluv,    MmiukiI    ('(.im-Ii..    XII,    1S90.    p. 
L^l's,    [.1.   27,   fi^s.   (>1),   7iJ. 


!21  Jackson   Eocene  Mollurca:   Harris  and  Palmer  221 


Genotype  by  original  designation.  Patella  noachina  Liunspus  (Mantissa, 
1771,  p.  551).  Circiinipolar.  Porbes  an«l  Ilanloy,  Hist.  British  Moll.,  vol. 
II,  1850,  p.  474,  pi.  LXII,  figa.  10,  11,  12;   pi.  B.B.,  figs.  4,  5,  6. 

Puncturella  jacksonensis  Meyer  Plate  27,  fig.  14 

Puncturella    jaekifoncnfns    Meyor,    18«6,     Bericht     ISenckcnberg.     naturf. 

Gescll.,  p.  «,  pi.  1,  fig.  15;  Dall,  1892,  Wagner  Free  Inst.    Sci.,  Trans., 

vol.   :J,   pt.   II,  p.  428;    Pilsbry   and   Johnson,    1892,   Nautilus,   vol.    V, 

No.  10,  i>.  ll.i;   Palmer,  19^7,  Bull.  Anier.  Paleont.,  vol.  VII,  No.  32, 

p.  M. 

Spalt  elliptisch,  etwas  vor  dem  Wirbol  gelegon.     Innen  unter  deni   Wir- 

l>el  ein   8eptum.     Oberfljicl-e   mit  siarken   coneentrischen   und  mit   abwech- 

selndon    Ra<lialrii)pen.      Die    Kreuzungspunkte   derselben     ain«l     verdiekt. — 

[Me^er,   1886.] 

This  species  has  not  heen  reported  since  the  original  discov- 
ery. The  illustration  does  not  depict  the  sculpture  authentical- 
ly. The  longitudinal  rihs  are  sharp,  crenulated,  and  alternate 
in  size.  The  concentric  ribs  are  well  developed.  The  radiat- 
ing ribs  are  irregular  in  size  and  it  is  diilficult  to  determine  which 
are  the  primary  and  which  are  the  secondary  series.  The  ribs 
are  most  pronounced  posteriorly. 

Dimensions.  -I'lt'ight,  2  mm.;  greatest  diameter;  4  mm.  (holo- 
type). 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence, — M(X)dys  Branch  marl,  Jackson,  Miss.  (type). 

Genus  TEINOSTOMA  H.  and  A.  Adams,  1853 

H.  and  A.  Adams,  Genera  of  Rocent  Mollusea,  vol.  I,  185H,  August,  p. 
122;  A.  Adams,  Zool.  Soe.  London,  Proc,  pt.  XXI,  1853  [1855],  p.  183 
(as  n.  g.) 

Genotype  by  subscqut^nt  designation,  Cossniann  (Ann.  Soc.  roy. 
nialae.  iielgique,  t.  XXIII,  1888,  4th.  ser.,  t.  Ill,  p.  44)  ;  monotype,  A. 
A«Uinis  {loc.  rif.),  'J'iiiosionui  l:^Tnno.Htoma'\  pnlUum  A.  Adams.  Living. 
"Sancta  Klena,  H  iatnonis''  (A.  Adams).  II.  and  A.  Adams,  1853,  op.  cit., 
pi.  12,  fig.  9;  Tryou,  Manual  Coneh.,  vol.  X,  1888,  pi.  .34,  figs.  46,  47. 

TcincMtoma  moodiense,  n.  sp.  Plate  28,  figs.  1,  3 

Nucleus  minute,  exposed,  smcxrth,  consists  of  about  2V^ 
whorls ;  the  postnuclear  whorls  l)egin  with  the  surface  complete- 
ly covered  with  microscopic  but  distinct,  punctate  spiral  lines 
which  are  present  for  nearly  a  whorl,  the  remainder  of  the  sur- 
face, from  where  the  lines  end  distinctly  to  the  posterior  area  of 
the  aperture,  has  the  punctate  lines  faintly  developed ;  remainder 
of  the  shell,  smooth  except  for  very  faint  lines  just  beyond  the 
parietal  callus  and  above  the  umbilical  callus.  The  shell  would 
be  considered  smooth  but  the  presence  of  the  well-defined  lines 
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on  the  ix)stnuclear  whorl  shows  that  the  ancestral  form  of  the 
si)ecies  was  sculptured.  The  umbilicus  is  sunken  but  complete- 
ly covered.     The  hodv  whorl  is  rounded. 

This  s|>ecies  resembles  T .  tcxamwi  r'almer  ( 1937,  p.  46,  pi.  2, 
figs.  20-22)  somewhat  in  shape  of  the  unenveloped  spire.  It 
differs  from  that  spe,cies  in  having  a  greater  sunken  umbilical 
area  as  well  as  larger  whorls  of  the  spire.  T.  mno.Ucpisc  differs 
from  T.  texanum  by  the  presence  of  spiral  punctate  lines  on  the 
Jackson  species.  In  this  respect  it  is  like  T.  subrot nudum  Meyer 
((jeol.  Survey  Alabama,  Bull.,  i,  pt.  II,  1886,  p.  66,  pi.  II,  figs. 
26,  26a)  of  the  (rosport  sand.  It  has  a  less  enveloped  spire  and 
greater  depressed  umbilical  area  than  T.  subrntmidum. 

Dimensions. — Height,  2  mm. ;  greatest  diameter,  3.7  mm. 

Holotype. — No.  44c^,  Paleontological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  "first  bluff  below  the  first 
bridge  east  of  the  institution  for  the  blind,  Jackson,  Mississippi. 

Section    lOIORAPHE    Pilsbry,    1922 

Pilsbry,  Aviid.  Nat.  hUi.  I'!  llu.lelj.hia  PiwC,  vol.  LXXITI,  pt.  II,  1922, 
p.  ;i98. 

'I'vpo  l»y  ori^iniil  «lc  i^iuiiiuii.  T.  uniiulatum  ((iul)l>),  (Am.  Piiilos.  Soi*., 
Trans.,  vol.  XV,  1S7.'>,  p.  14  as  (\tfcl(Hhs).  Mioct-ne.  JSnnto  Domingo.  Pilsbry, 
ibid.y  j)l.  XXXVII.  figs.  1,   la,   lb. 

TeinoHtoma  verrilli   Meyer  Plate  28,  figs.  2,   4 

TtiiKusfofua    rtrriHi    M«'y«r,    Iss"),    .\in.   .loiir.    Sfi.,   vol.    XXIX,   pp.   463, 
4().S;    Moyer,   Issd.  cJool.  Survey   Alabama,    Bull.,  No.   1,   pt.   II,   p.  66, 
pi.  II,  figs.  27,  J7a;    Dall,    1S1)2,   WagniM-    Frtn-   Inst.  IS<?i.,   Trans.,  vol. 
;j,    pt.    II,    i».    4lL\   section    P.sf  udanitt  Ua ;    Palmer,    19H7,    Bull.    Amer. 
Paleont..  vol.   VII,   No.  '.Vl,  p.  40.  section  Idioraphe, 
Diseoitl;    nnibilieal    region   covert'"!   an<l   tlickene<l    by   callus;    margin   an- 
gular,  though    not    carinate<i,    polisiu'd ;    sutuic   entirely    imlisiinct,    so    that 
the   number  of  whorls  can   not    be  counte<l;    base   n'gularly    rounded;    aper- 
ture   trigonal-ellipti<*al. 

Ltn'dlitfi.     Ja<-kson,    Miss. — [Meyer,    lss().] 

There*  is  a  ^i^neat  deal  of  variation  in  the  de^n-ee  to  which  the 
nuclear  \vhorl>  are  exjH)se(l.  Sonic  have  the  nucleus  complete- 
ly covered,  its  position  shown  by  tlie  irregular  line  of  the  suture 
and  tlie  slij^litly  raised  area;  in  otlicrs  the  nucleus  is  the  minute 
apical  |)oint ;  while  some  have  tlie  nucleus  well  exposed  show- 
in*^  about   two   whorls. 

1  lie  s|>ecies  is  fair)}  common  in  the  Moodys  I^ranch  marl. 
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Dimensions. — Height,  .S—  "'^'^^*  J  greatest  diameter,  2-|-  mm. 
(holotype).  Height,  1.5  mm.;  greatest  diameter,  2.5  mm. 

Holotype. — (jeology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
first  bluff  below  the  first  bridge  east  of  the  institution  for  the 
blind,  Jackson,  Miss. 

Family  MELANELLID;E 

Genus  MELANELLA  Bowdich,  1822 
(Balcis  Loach,  Ann.  Mag.  nat.   Hist.,  vol.  XX,  1847,  p.  271, 

non   Mela  in  Ha   Swainson,   1840) 
Bowdich,  Elements  Conch.,  pt.  I.  1822,  p.  27,  pi.  6,  fig.  17;   Bartach,  U. 
S.  Nat.  Mus.,  Proc,  vol.  5;i,   1917,  p.  ;t02. 

Genotype  by  raonotypy,  M.  dufresnii  Bowdich  {loc.  cit.).  Living.  Indo- 
Pacific. 

In  modern  nomenxrlature  Melatiella  Bowdich  is  being  used  gen- 
erally but  not  universally  as  synonymous  with  Eulima  Risso.  The 
chief  difference  between  the  two  genera  is  that  of  the  character 
of  the  spire.  In  Melanella  the  spire  is  extremely  curved  while 
in  Eiilima  the  shell  is  straight,  or  nearly  so.  Unfortunately 
Bartsch  (1917,  p.  302)  overlooked  Bowdich's  type  figure,  which 
is  of  a  shell  decidedly  curved,  and  he  characterized  Melanella, 
s.  s.,  as  including  the  si>ecimens  with  straight  shells.  Balcis^  was 
employed  for  the  Melanellas  with  flexed  shells.  Since  Melanella, 
s.  s.,  should  be  applied  to  the  curved  forms,  Balcis  becomes 
synonymous  with  it.  If  the  straight  and  curved  shells  are  sep- 
arated generically,  then  Eulima  Risso  (Hist.  Nat.  Europe  merid., 
1826,  p.  123)  would  be  employed  for  the  straight  forms.  How- 
ever, Bartsch,  from  his  monographic  studies  of  the  family,  de- 
cided that  there  was  a  transition  between  the  straight  and  flexed 
forms.  Iredale  (Jour.  Conch.,  vol.  14,  1915,  p.  344,  footnote) 
was  at  one  time  of  the  same  opinion.  Others*  still  separate  the 
two.    The  Jackson  species  l>elongs  to  Eulima.  * 

A  minor  point  on  which  authors  are  at  variance  is  the  name 
of  the  family  to  which  these  genera  belong.  Iredale  in  191 5 
(Malacol.  Soc.  Ia)ndon,  Proc,  vol.  XI,  p.  293)  revived  and 
gave  a  type  designation  to  Strombiformis  da  Costa  (British 
Conch.,   1778,  p.    107).     According  to  older  usage,   Da  Costa*s 

*  Subsequent  dosignation  of  tyiw,  Bartsch  (1917,  p.  319),  Balcis  arcu- 
ata  Leach,  1847  {—Melania  distorta  Philippi,  Enum.  Moll.  Siciliee,  vol.  1, 
p.  158  fide  Jefifreys,  British  Conch.,  vol.  IV,  1867,  pp.  205,  207}. 
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name  being  the  oldest  in  the  family  had  precedent  over  other 
names.  Hence  the  name  Strombifonnidae  is  frequently  em- 
ployed for  the  family.  But  by  Opinion  141,  Int.  Com.  Zool. 
Nomen.,  vol.  2,  1943,  p  57.  the  oldest  generic  name  need  not  be 
employed  as  the  type  genus;  therefore,  the  use  of  Da  Costa's 
name  as  the  rcK)t  for  the  family  name  is  not  necessarv. 

The  name  Melanclla  has  l)een  given  to  groups  in  other  phyla 
of  invertebrates  but  Bowdich's  designation  has  priority. 

Melanella  jackHonensis  (dc  Gregorio)  Plate  26,  fig.  16 

Eulima  aiiculata  (Leu),  Meyer,  1887,  Acad.  Nat.  Sei.  Philudelphia,  Proc, 

vol.  XXXIX,  p.  54,  pi.  ill,  fig.  0.  Non  PaMthta  aciculata  Lea,  1833, 

Coiit.  Geology,  p.  iDl:,  pi.  4,  lig.  HJ. 
Eulima  aricuUita  var.  jacksoninftis  de  Gregoiio,  1890,  Ann.  G^ol.  Pal^ont., 

7  liv.,  p.  1(51^  pi.  16,  fig.  4. 
Cf.   Eulima  extremiit   Aitirich,   1911,   Bull.   Amer.   Paleont.,   vol.    V,    No. 

L'2,  p.  8,  pi.  Ill,  fig.  4. 
Cf.   Melanvila   t'^kirtmiit    (Aldrioh),    Palmer,    1937,    Bull.   Amer.   Paleout., 

vol.  VII,  No.  32,  p.  65,  pi.  b,  figs.  8,  9,  la,   14,  15,  21. 

Shell  slender ;  nucleus  of  about  two  whorls ;  postnuclear  whorls 
nine;  sides  of  whorls  microscopically  convex,  sides  appear 
straight  in  general  view ;  suture  linear,  distinct,  whorl  slightly 
sunken  just  below  the  suture  indicated  by  Meyer  with  a  second 
obscure  line ;  anterior  portion  of  inner  lip,  flaring  with  a  slight 
concavity  back  of  it. 

This  si>ecies  is  more  needlelike  than  M.  aciculata  (Lea)  of  the 
Gosport  ^and  (see  tyi)c  hgure.  I'almer,  1937,  p.  63,  pi.  6,  tigs. 
18,  ic);  pi.  78,  tig.  8).  M.  jackscntetisis  is  fairly  common  in  the 
Moodys  I'rancli  marl,  represented  by  specimens  of  various  stages 
of  growth. 

There  is  in  the  lower  Clailx)rne  a  widely  distributed  slender 
Melanella  which  was  called  in  the  Claiborne  work  the  same  as 
that  which  Aldrich  described  from  tlie  (losport  sand.  The  Clai- 
bornian  and  Jacksonian  shells  JKMr  such  a  close  resemblance  that 
for  practical  pur|M)ses  I  have  tentatively  included  them  under  the 
bame  name.  The  tirst  name  was  that  of  I)e  (iregorio  for  the 
lackson  form.  In  ^uch  ,t,a*ncra  as  Melanella  where  the  validity 
of  similarly  appearing  small  fossil  species  may  rest  on  shades  of 
differences  in  shape  their  sjK'citic  determination  may  always  be 
in  doubt.  Species  which  arc  made  on  slight  differences  in  de- 
grees of  convexity  are  not  practical  to  use  for  stratigraphic  pur- 
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poses.  Neither  their  separation  nor  their  aggregation  is  of  great 
practical  value. 

Dimensions. — Height,  8  mm. ;  greatest  diameter,  2  mm. 

Holotype. — Not  found. 

Occurrence. — Lower  Claiborne  and  Gosport  sand  (M.  ex- 
tremis Aldrich)  Jackson,  Moodys  Branch  marl,  Jackson,  Miss. 
(type)  ;  first  bluflF  f)elow  the  bridge  east  of  the  institution  for 
the  blind,  Jackson,  Miss. 

Genus  NISO  Risso,  1826 
Risso,  Hist.  Nat.  Europe  merifl.,  vol.  4,  1826,  pp.  218,  219,  pi.  7,  fig.  98. 

GenotyjM?  by  monotypy,  Niso  churnea  Hisso.  Pliocene  (Plaisancian). 
Trinite,  vicinity  of  Nice,  Franco.     Plaisancip^n  and  Astian.     Italy. 

Niso  umbilicata  (Lea)  Plate  26,  fig.  17 

Pasithca  umbilicata  Lea,  IS.'i.'J,  Oont.  Geology,  p.  lOH,  pi.  4,  fig.  85. 

For  synonymy  and  description  see,  Palmer,  1937,  Bull.  Amer. 
Paleont.,  vol.  VII,  No.  32,  p.  66,  pi.  6,  figs.  22-25. 

Dimensions. — Height,  14  mm. ;  greatest  diameter,  6  mm. 

Lectotype. — No.  5506,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Sabine  (Wilcox),  lower  Claiborne,  Gosport  sand 
(type),  and  Jackson  Eocene.  Jackson,  Danville  Landing  beds, 
locality  6. 

Family  PYRAMIDELLID;E 

Genus  PYRAMIDELLA  Lamarck,  1799 

Lamarck,  Soc.  Hist.  nat.  Paris.,  Mem.,  1799,  p.  76. 

Genotype  by  uionotypy,  Trnchus  dolabratua  Linnieus  (12  e<l.,  1767,  p. 
\2'.\\).  Living.  Southern  Plori<la  and  West  Indies.  Tryon,  Manual  Conch., 
VIII,  1886,  p:  ;U)0,  pi.  72,  figs.  71-74. 

Subgenus  SYRNOLA  A.  Adams,  1860 

A.  Adains,  Ann.  Mag.  nat.  Hist.,  3d  ser.,  vol.  V,  1860,  p.  405. 

Subgenotype  by  monotypy,  5.  gracillim<i  A.  Adams.  Living.  Korea. 
Tryon,  Manual  Conch.,  vol.  VIII,  1886,  p.  307,  pi.  73,  fig.  13. 

Pyramidella  (Syrnola)  meyeri  (Cossmann)  Plate  28,  fig.  7 

SyrnoUi  Meyeri  Cossmann,  1893,  Ann.  G60I.  Pal6ont.,  12  liv.,  p.  23,  pi.  1,' 
fig.  27;  Cossmann,  1921,  Essais  Pal6ont.  comp.,  12  liv.,  p.  228;  Cliavan 
in  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  76. 

Te.'ita  minutOf  perangusta,  polygyrata,  Icevigata;  apice  heterostropho ; 
anfiactibua  10,  subulatis,  plavis  sutura  lincari  et  profunda  discreii^;  ultimo 
ad  pcripheriam  obsolete  .subang u lotto ;  apertura  minima;  columella  recta, 
ralde  uniplicata. 

Petite  coquille,  tr^s  ^troit,  composee  d  *un  grand  nombre  (10)  de  tours 
lisses,  subules,  plans,  s6par6s  par  une  suture  lin6aire  et  profoude;  le  sommet 
h^t^rostrophe  forme  une  petite  crosse  globuleuse,  obliquement  ddvi^  par 
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rapport  k  1 'axe  do  la  coquille.  Dcinier  tour  peu  ^lev^  faiblement  anguleux 
a  la  eirconf^rence  de  la  base  qui  est  «16nu6e  d'ombilic;  overture  trds  pe- 
tite, arrondic,  eolunicUe  porlant  un  fort  {>li  i>eu  oblique. 

Ixiiijjoucr,   5   mill.;    diamc'tre,   0,75   mill. 

Hcauc'oup  plus  etroite  que  la  prec6<lcnte,  elle  ressomble  k  8.  polygyrata, 
Dcsh.,  quuiqu  Vile  ait  les  luuis  iiioius  coiivexes;  les  six  iudividus  que  j  *en 
posstyde  III  'out  ^t^  envoyes  sous  le  nom  PyramidcUa  larx'ata,  par  M.  Meyer 
il  est  bieii  evi<lent  qu  'on  ne  i»eut  les  rapporter  k  1  'esji^ce  de  ConraUf  et 
que  e'est  ime  t'orme  distinete  ae  tout4»s  eelles  qu'on  a  decrites  de  1 'Eocene 
d  *Am6rique. 

Loo.  Jncksoii   (Mi88. ),  ma  coll.   (pi.  1,  fig.  27). — [Cosamann,  1893.] 

Andre  Chavan,  who  examined  the  holotype  of  this  species, 
stated  that  it  l)elonged  to  Syrnola,  s.  s 

Dimensiotis. — Height,  5.5  mm.;  j^reatest  diameter,  1.5  mm. 

Holotype. — Lalx)ratoire  de  Gcoloi^ic  de  la  Faculte  des  Sciences, 
Universitc  de  F^aris  (Sorbonne). 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  921. 

SubgrenMs  MONOTIGMA  Gray  in  Sow«roy,  1839 
{Ai'twopiiramis  FischiT,  ISS.") ;  non  Monoptif{/ma  Lea,  1833) 

(iray,  in  Sowerby,  C/oneliologleal  Manual,  Ist  ed.,  1839,  p.  06,  fig.  371; 
ibid.,  LM  ed.,  1842,  p.  192,  fig.  371:  itnd.,  3d  ed.,  1846,  p.  192,  fig.  371; 
Gray,  Zool.  Soe.  London,  Proe.,  pi.  X\,  1847,  p.  159  Monotygma,  mrn  p. 
140    /  Monnptxigma. 

Sub^cnotypc   by   inonoty}^'*  ^^K-   '^"l  M.  striata  Grny    (designate*!   by 

(i/ay,  1.S47,  p.  159).  Rfceiit.  Pnilipiiines.  Tryon,  Manual  Conch.,  vol. 
VIU.   ISSO,  p.  ;a:{,  pi.  74,  fig.  39  as  ActwopyramU. 

.\s  there  seems  to  be  a  i^.eat  deal  of  c<jnfusIon  in  regard  to  this 
generic  name,  and  Fi^.che/s  name  has  Ijcen  given  preference  in 
most  works  on  the  subject,  a  brief  exi>lanation  of  the  literature 
will  not  be  amiss. 

Authors  have  assumed,  following  I-'ischer  (Alan.  Conchyliol., 
i'^*^5»  p.  7"^?)  ^  that  (ira\  in  writing  Mouotigma  and  Monotygma 
made  a  ty|)ogra]#hical  error  for  Monoptygma,  and  hence  the  name 
would  1k^  i)re()ccu|)ied  by  that  of  Lea,  1833.  However,  in  re- 
viewing the  references  of  Monotitjma  (Monotygma)  previous  to 
I'isclier,  one  hnds  that  the  name  was  ijiven  bv  (jrav  in  Sowerbv 
(iS^cj,  lS^j,  184^))  as  distinct  in  sjK'lling  and  represented  by  a 
in()n(it\jK\  F)Oth  Monoi'igma  (iray  and  Monoptygma  Lea  are  de- 
fined resj»ectively.  Iredale  has  j)ointed  out  (Nautilus,  vol.  XXIV, 
Xo.  5.  i()i().  j).  ^z\  Malacol.  Soc.  London,  IVoc,  vol.  X,  1^13, 
j)  2^)7)  that  Monotygma  (ira),  1S40,  is  a  nomcn  nudum.  The 
name  of  that  date  requires  no  consideration.  Whether  Gray's 
1840  reference  (which  is  the  one  Fischer  gave)  is  a  typograph- 
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ical  mistake  cannot  be  ascertained  but  because  of  its  invalidity 
it  does  not  influence  the  status  of  the  preceding  or  succeeding 
names. 

In  the  first,  second,  and  thini  editions  of  Sowerby's  Concho- 
logical  Manual,  Monotigma  is  defined  with  a  figure  of  a  shell 
which  Gray  in  1847  {loc.  cit.)  designated  as  M,  striata  spelling 
the  name  Monotygma.  In  the  first  three  works,  Monoptygma  Lea 
is  presented  with  no  connection  with  Monotigma.  Therefore,  in 
the  three  earliest  dates  for  the  genus  it  is  not  true  that  Monotigma 
is  a  typographical  error  for  the  name  of  Lea's  genus.  In  1847 
(pp.  140,  159)  Gray  was  somewhat  confused.  He  said  on  p. 
159  that  Monotygma  was  not  that  of  Lea  (meaning  Monoptygma 
Lea)  and  in  this  reference  he  established  the  name  of  the  mono- 
type of  Monotigma,  M.  striata  Gray.  However,  on  page  140 
(1847)  he  stated  Monotigma  G.  Sowerby  was  ?  Monoptygma 
Lea,  missaying  that  M.  elcgans  Lea  was  the  species  that  Sower- 
by gave  for  Monotigma.  Sowerby  referred  M.  clegans  to  Monop- 
tygma- Lea.  This  confusion  is  later  than  the  original  descrip- 
tion of  Monotigma  and  therefore  should  not  influence  the  origin- 
al status  of  the  generic  name. 

A.  A/lams  (in  Sowerby,  Thes.  Conch.,  vol.  II,  [1855  for  vol.], 
p.  816)  incorrectly  placed  M.  striata  under  Monoptygma  Lea. 
Fischer  gave  the  name  Acta:opyramis  as  a  substitute  for  Mono- 
tygma thinking  Gray  had  made  a  typographical  error.  Fischer's 
name  has  become  entrenched  (see  Tryon,  1886;  Dall  and 
Bartsch,  1904;  1909;  Thiele,  1929;  Wenz,  1940)  and  the  mis- 
statement  as  to  its  origin  carried  through  literature. 

Pyramidella   (Monotigma)   crassispirata   (Meyer)  Plate  27,  fig.   19 

Odostomui    crasHxspirata    Meyer,     1886,     Bericht     Senckenberg.     naturf. 
Ciesell.,  p.  6,  pi.  1,  fig.  V^. 

Dor  links  gewuinlenc  Nucleus  ist  etwas  ini  ersten  erwachsenen  umgang 
verborgen.  Die  erwachsenen  Windungen  sind  zienilich  flach,  an  der  Sutur 
ausgehohlt  iind  niit  ungleichen,  zienilich  slarken  Spiralen  bedeekt.  Coluni- 
clia  niit  ciner  deutlichen   Falte.     Miindung  oval. — [Meyer,   1886.] 

As  far  as  one  can  detennine  from  the  illustration,  A.  crassi- 
spirata  (Meyer)  seems  to  fit  better  into  the  group  of  Monotigma 
[^Actceopyramis^  than  it  does  in  Odostomia.     Lack  of  material 
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prevents  a  definite  classification. 

Dimensions. — Height,  2.5  mm.  (type). 

Holotype. — Not  found. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Genus  TURBONILLA  Leach  in  Risso,  1826 
liisso,  Hist.  Nat.  Eiiro])0  merid.,  1826,  t.  4,  j).  224. 

Citinotypc  hy  subsequent  designation,  Hermannsen  (Ind.  Gen.  Malac, 
Swpp.  et  C/orr.,  1852,  p.  I.*i6),  T.  costulata^  Risso   {loi\  cit.).  Fossil.  Saint 

Je.'in.  Risso,  op.  vii.y  fig.  72. 

Kisso  listed  three  species:  T.  plicatula  Risso,  fossil  from  Trin- 
itc;  T.  costuiata  Risso,  fossil  from  Saint  Jean;  T.  gracilis  Broc- 
chi,  fossil  from  Trinitc;  and  a  supplementary  species  (p.  394), 
T.  Uxnnholdti  Risso,  living,  Mediterranean.  He  did  not  desig- 
nate a  type  for  the  genus. 

Since  the  type  designation  must  be  one  of  the  above  or  its 
equivalent,  the  designations  of  Ciray  (1847,  p.  160)  and  Montero- 
sato  (i^^4,  p.  91)  of  Turbo  clajantissima  Montagu  (1803,  pt.  2, 
p.  298),  the  British  living  species,  are  valid  only  if  one  of  the 
sj)ecies  mentioned  by  Risso  is  regarded  as  synonymous  with  that 
of  Montagu.  Monterosato  questionably  put  T.  costuiata  Risso 
as  ccpiivalent  to  7'.  cleiiatitissima.  If  Monterosato  were  in  doubt  as 
to  the  exact  identity  of  the  fossil,  T.  costuiata,  with  a  living  form 
of  the  Mediterranean  and  Britain,  then  the  genotypic  designation 
based  on  that  inductive  method  is  not  a  clear-cut  definition  of 
ty|x.\  Such  is  particularly  true  when  modern  w'riters  (VVinck- 
worth,  jnur.  Conch.,  vol.  19.  i<)32,  ]>.  227)  restrict  T.  cletjantis- 
sinui  Montagu  to  a  northern  distribution. 

Subgenus  STRIOTURBONILLA  Sacco,   1892 

8a<*('(),  I  MoUusfhi  tlei  t<'rreni  terziarii  «lel  I'ienionte  e  <lena  Ligurin,  pt. 
XI,  Torino,  18il2,  p.  94;  ihid.,  1^11.  Mus.  Zool.  Anat.  eonij).,  Torino,  vol. 
VII,  No.  121,  1S92,  p.  f)-). 

8nh;]:<'>'otyp(*  In'  origin.il  «lesi^Miation.  .S'.  tsifiwuidfo  (JeflFreys)  =  Odos- 
(omid  sifiwoidid  JclT'cys  (Zoiil.  Sex*.  London,  I*roc.,  1SS4,  p.  ^ii34).  Recent. 
Algiers,   r*alerni<);   IM.'M/o    t'nis.     Jeffreys,  ihid.^  ])1.  XXVI,  fig.  9. 

Dall  and  Hailsch  ( i(>04 ;  i<)0(>)  stated  that  the  tyjx^  oi  Strio- 
furhonilla  Sacc(j  is  T.  alpiiia  Sacco.  They  have  been  followed  by 
such  authors  as  Cossmann  (Mssais  raK'-ocoiich.  comp.,  12  liv.. 
192 1,  p.  2S1)  an<l  Tliiele  (i92<r).  Sacco  defmitely  designated 
:»s  t\pe  .V.  si<f)}i()i:^ca  { jeiTrcNs)   in  both  of  his  1892  descriptions 

"\<>ii   T.  n^^tulald  Verrill,   ls7:;.   Rep.  V.  S.  Conini.   Fish.,  pt.  1,  p.  658= 
r.  miffhclsi  Bartsch,  1909,  Boston  Soe.  Nat.  Hist.,  Proc. 
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hence  other  designations  of  type  have  no  status. 

Turbonilla  (Strioturbonilla)  major  Meyer  Plate  28,  fi^s.  6,  11 

Turhonilla  major  Mcyor,  1887,  Awul.  Nat.  Sei.   Phila<lelphia,  Proc,  vol. 

XXXIX,  p.  51,  pi.  Ill,  fig.  :t. 
Nucleus  sinistral,  its  axis  horizontal,  its  volutions  separate.  Adult  whorls 
many,  subconvex,  covered  with  strong  transverse  ribs  and  densely  spirally 
8triute<l.  The  spirals  do  not  extend  over  the  ribs.  Mouth  subquadrangu- 
lar.  Inner  lips  with  a  strong  oblique  fold.  Base  spirally  striated.  Jack- 
tjon,  Miss.     Rare. 

The  more  common  Turbonilla  in  Jackson  is  a  form  which  I  should  rather 
put  to  Turhonilla  neglrcta  Mr.  than  to  the  above  species.  Oonipared  with 
T.  major  it  is  much  smaller  and  more  slender  an<l  the  spiral  stria?  are 
scarcely  distinct,  otherwise  it  is  very  similar. — [Meyer,  1887.] 

A  fragment  which  probably  belongs  in  this  species  has  been 
found  in  the  M(X)clys  Branch  marl.  The  specimen  has  more 
longitudinal  ribs  than  illustrated  on  the  type  figure. 

Dimensions. — Height,  6  mm.  (from  type  figure). 

Holotype. — Not  found. 

Occurrence. — Moodys  Branch  marl,'  Jackson,  Miss,  (type)  ; 
locality  921. 

Family  TROCHID^E 

G^nus  SOLARIELLA  S.  Wood,  1842 

Wood,  Ann.  Mag.  nat.  Hist.,  vol.  IX.  1842,  p.  531,  pi.  V,  figs.  7,  10. 
Genotype  by  monotypy,  8.  maculata  8.  Woo«i.  Pliocene.     England.  Wood. 
Palffiont.  Soc,  1848,  Mon.  Crag  Moll.,  vol.  1,  p.  i:{5,  jd.  XV,  fig.  3. 

Solariella  cancellata  jacksoniii,  n.  var.  Plate   27,  figs.  8-10 

For  complete  synonymy  and  description  of  Solarium  cancel- 
latum  Conrad,  1833,  see.  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol. 
VII,  No.  32,  p.  36,  pi.  4,  figs.  9,  13,  17;  pi.  78,  fig.  13. 

Nuclear  whorls  about  2Y> ;  smooth  or  the  last  j^ortion  may 
have  incipient  spiral  ribs;  conspicuous  sculpture  begins  on  the 
postnuclear  whorls.  The  longitudinal  ribs  are  coarse  and  are 
sli'arply  nodose  just  below  and  above  the  suture  along  a  spiral 
rib,  the  combination  produces  an  excavated  ap])earance  along  the 
suture.  The  longitudinal  ribs  predominate  on  the  penultimate 
w^horl  and  upf)er  part  of  the  body  whorl.  Between  the  upper 
and  lower  row\s  of  no<les,  one  or  two  spiral  lines  occur,  with  three 
or  four  stria}  on  the  body  whorl.  A  fine  cord  may  be  present 
above  and  below  the  suture.  The  umbilicus  is  large,  coarsely 
sculpture<l  with  spiral  ribs  which  on  the  margin  are  nodose.  The 
basal  portion  of  the  body  whorl  is  covered  with  close-set  spiral 
ribs  which  vary  in  the  amount  of  nodosity*  Between  the  base 
and  the  nodose  shoulder  of  the  body  whorl  there  are  three  prom- 
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inent  spiral  ribs  with  wide  interspaces  which  may  or  may  not 
contain  a  fine  spiral  cord.  The  shell  is  small,  composed  of  three 
nacreous  whorls. 

The*  form  in  the  Jackson  shows  its  relationship  to  the  species 
in  the  Gosport  sand  and  is  probably  the  representation  upon 
which  Dall  (1892,  p.  407)  listed  the  species  from  the  Jackson 
Eocene. 

The  Jackson  shells  exhibit  differences  which  are  consistent 
enough  for  one  to  be  able  to  distinguish  a  species  and  subspecies. 

S.  cancellata,  s.  5.,  has  three  prominent,  nodose  spiral  ribs  ovei^- 
the  whorls  and  upper  region  of  the  body  whorl.  5".  cancellata 
jacksonia  has  only  two.  On  some  specimens  a  third  may  occur 
but  it  is  obscure  ^compared  with  the  typical  form.  The  longitud- 
inal ribs  are  well  developed  on  S.  cancellata,  almost  equal  in 
strength  to  the  spiral,  hence  the  name  of  the  species.  In  5*.  jack- 
sonia the  longitudinal  ribs  are  subordinated  with  growth.  A  con- 
spicuous difference  between  the  two  forms  is  the  sculpture  of  tlie 
basal  area  of  the  bodv  whorl.  On  S.  cancellata,  s.  s.,  that  area 
is  smooth  or  the  spiral  ribs  are  obscure.  The  ribs  develop  with 
age  until  on  adult  shells  tliey  are  coarse  with  wide  interspaces. 
In  the  stratigraphically  younger  shells  of  the  Jackson  Eocene  the 
growth  of  the  basal  spiral  ri])s  is  accelerated.  The  spiral  ribbing 
on  young  shells  is  well  develoi)e(l  with  the  interspaces  Narrower. 

In  restudying  S.  cancellata  Conrad,  I  am  not  sure  of  the  num- 
ber of  nuclear  whorls.  Where  the  demarcation  of  the  nucleus 
is  not  clear  it  is  difficult  to  give  an  exact  number.  Probably  2V2 
whorls  is  a  better  estimate  than  three  as  1  gave  in  the  Claiborne 
bulletin. 

Dimensions. — Height,  4  mm.;  greatest  diameter,  4  mm. 

Holotype. — No.  4492,  I^aleontological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss ;  the 
first  bluff  below  the  first  bridge  east  of  the  institution  for  the 
blind ;  SVV.  Vi  sec.  35,  T.  6  N.,  R.  i  E. 

Family  CYCLOSTREMATIDiqE 

Genus  TORNUS  Turton  and  Kingston,  1830 
(Adrorhis  S.  Wood,  1842) 

Turton  and  Kingston,  Guide  to  the  Watering  Places,  vol.  II,  Nat.  Hist. 
of  the  District,  IS.'JO  [no  pagination]  ;  Iredale,  Malaeol  Soc.  London,  Proc, 
vol.  XI,  1914,  p.  171. 

(uMiotypc  by  suhstujuent  <lesignation,  Saeco  (Boll.  Mus.  Zool.  Anat.  comp., 
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Torino,  voL  XI,  No.  267,  1896,  p.  88),  Tornus  subcarinatiut  (Montagu)  (as 
Helix,  Testacea  Britannica,  pt.  2,  1803,  p.  438,  tab.  7,  fig.  9).  Living. 
British  Isles.  Eastern  Atlantic  Coast  and  Mediterranean.  Fossil.  Miocene- 
Pleistocene.  Europe.  Harmer,  Paleeont.  Soc,  LXXV,  1923,  p.  756,  pi.  LX, 
fig.  20. 

Tornus  infraplicatus   (Johnson)  Plate  27,  figs.   17,   18 

Adeorbis  infraplicatus  Johnson,  1899,  Acatl.  Nat.  Sci.  Philadelphia,  Proc, 

vol.  LI,  p.  81,  pi.  II,  figs,  i:^,  14. 

Shell  small,  spire  depressed,  nucleus  smooth,  whorls  three,  with  two  prom- 
inent revolving  ri<lges,  one  at  the  peri{)hery  and  one  midway  between  the 
periphery  and  the  suture,  both  are  very  minutely  crenulate<l,  between  the  two 
ri<lge8  smooth  or  with  very  fine  revolving  lines,  from  the  smooth  nucleus 
ra<liate  fine  raised  lines  that  increase  in  size  on  the  body  whorl,  these  are 
crossetl  by  fine  revolving  lines,  base  of  the  shell  with  numerous  fine  revolv- 
ing lines,  umbilicus  of  moderate  size,  margin  smooth,  nearly  half-way 
across  the  base  from  the  margin  of  the  umbilicus  extend  numerous  radi- 
ating plications,  crossed  by  very  fine  revolving  lines.  Alt.  1>^  nmi.,  great- 
est diam.  3  mm. 

Four  specimens  from  the  material  collected  by  Thomas  A.  Morgan,  at 
Jackson,   Miss. — [Johnson,   1899.] 

Two  specimens  which  we  have  of  this  species  show  that  the 
fine  details  of  sculpture  are  variahle.  On  one  individual  the  ra- 
(Hating  ribs  of  bofh  the  dorsal  and  ventral  surfaces  are  large ; 
on  the  other  shell,  the  ribs  on  those  surfaces  are  fine.  The  major 
characters  of  the  species  are  so  distinct  that  such  a  minor  dif- 
ference though  conspicuous  is  due  probably  to  individual  varia- 
tion. 

This  species  is  unique. 

Dimensions. — Height,  i  mm. ;  greatest  diameter,  2.5  mm. 

Holotype. — No.  7472,  Academy  of  Natural  Sciences,  Philadel- 
phia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Genus   CIRCULUS  Jeffreys,   1865 

JeflPreys,  British  Conchology,  vol.  Ill,  1865,  p.  315,  ibid.,  1869,  vol.  V, 
pi.  LXII,  fig.  5. 

Genotype  by  monotyj)y.  Delphinula  Duminyi  Requien  ==  Valvata  !  siri- 
ntu8  Philippi,  18;?6.  Lhing.  Sicily  to  Ireland.  Also  fossil.  Harmer, 
Palseont.  Soc,  vol.  LXXV,  1923,  p.  759,  pi.  LX,  fig.  25. 

P'or  further  references  in  regard  to  Circulus,  see,  my  report, 
i037»  P-  52. 

Circulus  ottonius,  n.  n.  Plate  27,  fi^s.  3,  4 

Solarium    delpUinuloidcs     Meyer,     1886,     Bericht     Senckenberg.     naturf. 

Gesell.,   p.   -I,  pi.   1,   figs.   .{,  3a;    Dall,   1892,   Wagner   Free    Inst.     Sci., 

Trans.,  vol.  3,  pt.  II,  p.  347. 
Non  Solarium   delphinuloides  d*Orbigny,   1845,   in   Sagra,   Hist.   tis.   pol. 

y  nat.  Cuba,  tome  V.,  Mol.,  p.  189,  pi.  XIX,  figs.  21,  24;   Non   Heil- 
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prin,  ISSl'Acad.     Nat.     8ci.     Philadelphia,     Proc.     for     1880,     vol. 

XXXII,  p.  375,  pi.  20,  fig.  13  -=  Architecionica  sabinia  Palmer,  1944, 

Bull.  Amcr.  Paleont.,  vol.  XXVIII,  No.  112,  p.  17. 
Cirrulus   delphinuloides    (Meyer),    Palmer,    1937,    Bull.    Amer.    Paleont., 

vol.  VII,  No.  32,  p.  54. 
Die  convexeu  Windungeu  liegen  nahezu  in  einer  Ebene.  Der  Teil  der 
Uingaiige,  welchcr  sieh  Sutur  herabsenkt,  ist  mit  sehr  clicht  neben 
einander  liegcnden  Spiralen  bedeck t.  Auf  dem  nach  aussen  fallenden, 
grflsseren  Teil  der  Windungen  sind  the  Spiralen  grosser  und  welter 
von  einamler  entfernt.  Der  letzte  Umgang  ist  d\^rch  eine  aufgesetzte 
Carina  gekielt.  Die  Basis  ist  ebenfalls  gekielt  und  mit  schwachen  Spiralen 
gleichmassig  bedeckt;  der  weite  Nabel  aber  ist  glatt.  '  Miindung  gemndet- 
vierseitig. 

Aehlich  aussehend,  jedoch  nicht  unbetrachtlieh  verschieden  ist  Solarium 
planum  Lea  up.  von  Claiborne. — [Meyer,  1886.] 

This  species  was  thought  by  Dall  (1892,  p.  347)  to  be  synony- 
mous with  C  exacuus  (Conrad)  of  the  Clailx)mian.  The  forms 
are  distinct  as  was  pointed  out  in  the  Claiborne  gastropod  bulletin. 
The  differences  were  given  there  and  will  not  ht  repeated  here. 

Dimensions. — Height,  2.5  mm. ;  greatest  diameter,  5  mm. 

Holotype. — Geolog>'  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Genus  SOLARIORBIS  Conrad,  1865 

Conrad,  Am.  Jour.  Conch.,  vol.  I,  1865,  p.  30. 

Genotype  by  subsecpient  designation,  Dall  (Wagner  Free  Inst.  Sci., 
Trans.,  vol.  :i,  pt.  II,  1892,  pp.  412,  414),  Delpkinuia  dtprcssa  I.  Lea. 
('lailx>rniau  Kocono.  Southern  United  States.  Palmer,  Bull.  Anier. 
Paleont.,  vol.  VII,  No.  :i2,  p.  50.  pi.  2,  figs.  6-8;   pi.  78,  fig.  14. 

Solariorhis  quadrangularis   (Meyer)  Plate  27,  figs.   1,  2 

Adiorhis    quadrantjularii*    Meyer,    1886,     Berieht     Senekenberg.     naturf. 

(Jesell.,  p.  4,  pi.   1,  figs.   1,   la. 
Tiiiuhstoma    quadnituiulare     (Meyer),    Djill,    1892,    Wagner    Free    Inst. 

Sei.,  Trans.,  vol.  .'i,  })t.  II,  p.  414,  section  SnlariorhxH. 
SolariarhiH  quadrni\(jHlar\^  (Mfyer),  Palmer,  19.'{7,  Bull.  Anier.   Paleont., 

vol.  VII,  No.  :i2,"p.  51. 
Von  den  drei  und  ein  ha  lb  ITmgangen  ist  der  letze  von  trapezformigeni 
Quersehmitt  und  hat  eine  scharf  abgeplattete  Seite.  Die  Ol)er8eite  ist 
wenig  convex  und,  mit  Ausnahme  eines  schwieligen  Bandes  an  der  Sutur, 
Spiral  gestreift.  Die  Basis  ist  abgeplattet  und  auf  dem  Marginalteile 
spiral  gestrieft.  Nebelgegend  und  Innenlippe  schwielig  verdickt,  eine  tiefe 
Nabelspalte    iiberdcckend. —  [Meyer,    1886.] 

Shell  small ;  nucleus  minute,  about  2J/2  whorls,  smooth ;  post- 
nuclear  whorl  and  early  part  of  body  whorl  completely  covered 
with  fine  spiral  punctate  lines ;  middle  of  last  part  of  body  whorl 
smooth ;  body  whorl  bian^ulate  with  a  wide  smooth  area  between 
the  angles ;  the  surface  of  the  body  whorl,  above  the  superior 
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angulation  and  on  the  upper  part  of  whorl  just  below  a  narrow 
smooth  area  l)elow  suture,  has  fine  spiral  punctate  lines  which 
also  occur  from  the  inferior  angle  about  halfway  over  the  surface 
of  base ;  remainder  of  base  to  umbilicus  smooth ;  umbilicus  may 
he  more  open  than  revealed  on  type ;  aperture  large  and  nearly 
quadrangular. 

Dimensions. — Height,  i  ±:  mm. ;  greatest  diameter,  3  mm. 
(hoh)type).  Height,  1.5  mm.;  greatest  diameter,  3  mm. 

Holotype.—GtoXogy  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (ty[)e)  : 
the  first  bluff  below  the  first  bridge  east  of  the  institution  for  the 
blind,  Jackson,  Miss. 

Solariorbis  subanf^ulatus   (Meyer)  Plate  27,  f^^s.  5,  6,  7 

Adeorhis  Hubantfulatus  Meyer,   1886,   Geol.   Survey   Alabama,    Bull.,   No. 

1,   pt.   II,  p.  67,  pi.  2,  fig.  28;   Cossraann,   1893,  Ann.   G^ol.   Paleont., 

12  liv.,  p.  25. 

TeinoHtttma  »ubangul<itum   (Meyer),  Dall,  1892,  Wagner  Free  Inst.  Sci., 

Trans.,  vol.  3,  pt.  II,  p.  414,  section  Solariorhis. 
TornuH   .subanffulattis     (Meyer),     Cossniann,     1918,     P^ssais     Paleoeoneh. 

conip.,  11   liv.,  p.  99. 
Disooi^l ;  whorls  five,  rapidly  increasing  in  size;  margin  somewhat  angu- 
lar;  basal  part  of  margin  rounded;   umbilicus  deep;   jiuture  distinct;   sur- 
face with  revolving  lines,  imlistinct  near  the  margin ;   aperture  irregularly 
olliptical. 

Locality. — Jackson,  Miss. 

Adeorbis  deprcssus,  Lea,,  sp.  (Teinostoma  rotula,  Ileilpr.)  from  Clai- 
borne has  the  umbilicus  nearly  closed,  a  regularly  rounded  margin,  a  more 
<leveloped  ornamentation,  and   is  larger. — [Meyer,  1886.] 

Shell  small ;  nucleus  large,  composed  of  2J/2  whorls  with  a  . 
minute  first  whorl,  others  narrow  on  a  large  spiral ;  smooth ; 
ix)stnuclear  whorls  be^in  abruptly  and  are  covered  completely 
with  microscopic  spiral  lines ;  suture  well  defined ;  body  whorl 
rounded,  base  covered  with  microscopic  lines  so  fine  that  in  some 
cases  the  surface  appears  smooth ;  umbilicus  large  for  size  of 
the  shell,  deep. 

Some  specimens  have  a  decided  carination  along  the  convex 
margin  of  the  body  whorl.  Many  show  the  carination  faintly  and 
more  do  not  show  it.  For  such  a  reason  the  character  does  not 
seem  to  warrant  a  separation  of  the  forms.  The  carination  is 
similar  to  that  figured  for  S.  plamilatus  (H.  C.  Lea)  (see 
Palmer,  1937,  pi.  78,  fig.  4)  of  the  Gosport  sand.     It  is  probably 
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that  feature  which  suggested  to  Dall  (1892)  that  S.  subanguiatus 
was  synonymous  with  5".  plamilatus.  However,  S.  planulatus  is 
smooth,  and  S.  subanguiatus  is  microscopically  but  decidedly 
SKTulptured. 

Prof.  G.  D.  Harris^  and  Mr.  Aldrich*  discriminated  varieties 
of  the  species  from  the  Sabine  (Wilcox).  It  is  difficult  to  say 
whether  the  Aldrich  specimen  from  Bell's  Landing,  Alabama, 
named  stnithi,  is  the  same  as  the  form  Harris  had  from  the  same 
locality.  The  Gregg's  Landing,  Alabama,  and  Sabinetown, 
Texas,  types  have  been  lost  so  further  examination  could  not 
be  made. 

Dimensions. — Hei^^ht,  1.5  mm.;  greatest  diameter,  3-|-  mm. 

Holotypc. — Geology  Department,  tlie  Johns  Hopkins  Univer- 
sity, Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
the  first  bhiff  l)elow  the  first  bridge  east  of  the  institution  for 
the  blind,  Jackson,  Miss. 

Family   MATHILDIDiE 

Genus  MATHILDA  Semper,  1865 
Semper,  Jour.  Coiiehyliol.,  1865,  vol.  XIII,  p.  o.SO. 

Genoty|)e  by  original  designation,  Turbo  quadrirarinatus  Brocchi 
(Condi.  Foi's.  subap.,  vol.  11,  1814,  [reprint  184;{],  \k  160,  tab.  VII,  fig. 
6).  Plioceno.  Itiily.  Tryon,  Maniinl  Conch.,  vol.  VIII,  1886,  p.  211, 
pi.  65,  fig.  'AH  [as  quculriHncta^. 

Mathilda  rcf^ularis  (Meyer)  Plate  28,  fig.  9 

Efjlisia  rtiiularis  Meyer,  1886,  Geol.  Survey  Alabama,  Bull.,  No.  1,  pt. 
11,  p.  (J:?,  1)1.  2,  fig."  .i. 

Mathihhi  rcgularus  (Meyer),  Meyer,  1886.  Boricht  Senekenberg.  naturf. 
(Jesell.,  p.' 5,  pi.  1,  fig.  12:  Dall,  181)2.  Wagner  Free  Inst.  Sci..  Trans., 
vol.  ;;,  pt.  II,  J).  ;i20;  AMrieli,  181)7,  Bull.  Anier.  Paleont.,  vol.  II,  No. 
8,  p.  6,  pi.  1,  figs,  la,  b,  <• ;  Cossniann,  1912,  Essais  Paleoconch.  conip., 
y  liv.,  p.  10  Mathildia;  Palmer,  19:^7,  Bull.  Amer.  Paleont.,  vol.  VII, 
No.  :i2,  p.  89,  pi.  9,  fig.  7. 

The  species  was  clescrilx*(l  from  the  Red  Rluff  Qligocene. 
Meyer  identified  a  Jackson  si)ecimen  as  belonginj^  to  the  spe- 
cies. The  shell  retained  a  [)rot()C()nch  similar  to  Mathilda.  AJd- 
rich  (1897)  found  the  form  at  Vicksbur^  (Olij^ocene)  and  stated 

•  Harris,  (i.  1).:  Bull.  Amer.  Paleont.,  vol.  Ill,  No.  11,  1899,  p.  101, 
jil.   12.  figs.  20-22  as  Tiinostoma. 

^  Aiarieli,  T.  H.:  Bull.  Aiimt.  Paleont.,  vol.  IX,  No.  'M ,  1921,  p.  11, 
pi.   1,   tigs.   19,   20   jis    T(  in()sf<uiui  suhanffuhita   Sniithii. 
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in  a  letter,  May  31,  1931,  to  the  author  that  he  had  obtained  a 
specimen  in  the  Cxosport  sand.  It  was  upon  this  authority  that 
the  species  was  included  in  the  Claiborne  fauna. 

Difnensions. — Height,  3.5  mm.;  greatest  diameter,  1+  mm. 
(Meyer's  Jackson  specimen). 

Holotype  and  figured  Jackson  specimen. — Geology  Depart- 
irent,  the  Johns  Hopkins  University,  Baltimore,  Md. 

Occurrence. — Gosport  sand  to  Vicksburg  Oligocene  (Aid- 
rich).     Red  Bluff,  Miss.  (type). 

Genus   GEGANIA  Jeffreys,   1884 

Gegania  Jeffreys,  Zool.  80c.  London,  Proc,  1884,  p.  365,  pi.  XXVII, 
fig.   10. 

Tuba  Lea,  1833,  Cont.  Geology,  p.  127;  Palmer,  1937,  Bull.  Amer. 
Paleont.,  vol.  Vll,  No.  32,  p.  89.  Genotype  by  subsequent  designa- 
tion, Cossmann,  1888,  p.  312.  Non  Tuba  Renter,  1804,  Tavole,  VI; 
nee  Tuba  Oken,  1815,  Lehrb.  Nat.,  3  (1),  p.  383;  nee  Tuba  Fabri- 
rius,  1823,  Fortegnelse,  80;  nee  Tuba  Harrande,  1848,  in  Verneuil, 
Bull.  80C.  geol.  France,  (2),  5,  376;  nee  Tuba  Duchassaing  and 
Miehelotti,   1864,   Natuurk.   Verb.   Wet.   Haarlem,    (3),   21,   No.  3.  44. 

Genotype  by  monotypy,  G.  pimjuia   Jeffreys.     Living.     Atlantic. 

The  generic  name,  Tuba,  which  is  so  familiar  in  the  literature 
of  Eocene  Mollusca,  has  been  preoccupied  many  times.  A  new 
name  for  that  of  Lea  is  not  required  because  the  term  is  synony- 
mous with  Gegania  Jeffreys®,  1884,  which  was  proposed  for  a  Re- 
cent Atlantic  si^ecies.  The  fossil  forms  are  typical  of  the  living 
genotype.  As  well  as  being  w^idely  distributed  in  the  Kocene, 
Gegania  (Tuba)  is  found  in  the  Oligocene  of  Peru  (Olsson,  Bull. 
Amer.  Paleont.,  vol.  XVII,  No.  62,  p.  69,  pi.  12,  figs.  9,  10). 
Miocene  of  Florida  (Dall,  op.  cit.,  p.  319,  pi.  18,  ?\^.  4a),  France, 
and  Italy  (Cossmann,  1912,  p.  14),  and  perhaps  in  the  Creta- 
ceous (Wenz). 

No  species  of  Gegania  have  been  found  so  far  in  the  Jackson 
but  there  are  several  in  the  Claibornian  (Palmer,  1937,  pp.  89-94 
as  Tuba), 

9  Dall,  W.  H.:  Wagner  Free  Inst.  8ci.,  Trans.,  vol.  :;,  pt.  II,  1892, 
p.  318;  Wenz,  W.,  Handbucli  Paliiozoologie,  Md.  6,  Teil  3,  1939,  p.  663, 
fig.   1891. 
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Family   EPITONIID^E 

Genus  EPITONIUM  Roeding  in  Bolten,  1798 

(Scala  Humphrey,  1797i<»;  Scalaria  Lamarck,  1801) 
Roeding  in  Bolten,  Museum  Boltenianum,  1798,  pt.  2,  p.  91. 
(ien()tyi>e  by  subseciuent  ilesignatiou,  SuU»r  (Manual  New  Zealand  Moll., 
ima,  p.  Mill),  rurbu  svalarLs  Liniiujus  (12  ed,,  1767,  p.  1237)  =  ^Scalaria 
prttiotia  Lumarek,  Hist.  nat.  An.  sans  Vert.,  t.  VI,  pt.  2,  1822,  p.  226.) 
Living.  Western  Pacific.  lry«n,  Manual  Conch.,  vol.  IX,  1887,  p.  54,  pi. 
11,  fig.  M  ;  Durham,  Jour.  Palcont.,  vol.  11,  No.  6,  1937,  pi.  56,  fig.  1. 

Genus  ACIRSA  Morch,  1857 

Morch,  Mollusca  Grendlandica,  1857,  in  11.  Rink,  Grenland  gcographisk 
og  statistisk  bt'skrevet.  Andet  Bd.,  p.  77. 

(lenotype  by  monotypy,  Scalaria  {Acirsa)  borcalis  Bock  {TurrHellai 
Lyell,  Phil.  Trans.,  CXXV,  18:J5,  p.  37,  pi.  II,  figs.  11-12,  non  **1838''  as 
given  by  Harnier;  in  Lyell,  Geol.  Soc.  London,  Proc,  vol.  Ill,  1839.  p. 
120  not  described  [«««  Gould]  --  A.  cschrichti  (Holboll)  in  Moller,  Ind. 
Moll.  GraMilandia*,  1842,  p.  10)  --  A.  voaiulata  (Mighels  and  Adams) 
(Boston  Jour.  Nat.  Hist.,  IV,  1842,  p.  50)  fide  Tryon.  Living.  Greenland. 
Circumboreal.  Harmer,  Palajont.  Soc,  vol.  LXXII,  1920,  pi.  XLIX.  figs. 
6,  7.  Tryon,  Manual  C^nch.,  vol.  IX,  1887,  pi.  16,  figs.  10,  12,  18  A. 
costulfita   (Mighels  and  Adams). 

Since  the  author's  work  on  the  Claiborne  Eocene  the  original 
description  of  this  genus  has  been  examined,  and  the  type  of  the 
genus  has  been  found  to  l)e  monotypic. 

Genus  TENUISCALA  de  Boury,  1887 

I)e  Honry,  l^Uude  sur  k's  sons  Genres  de  Hcalida'  du  Bassin  <le  Paris, 
Paris.   l.SS7^,  p.  25. 

(ienotype  by  original  (h'signatiou,  2'.  Ltnibrirrd  de  Boury.  Eocene.  Paris 
Basin.  Cossniann,  Essjiis  Paleoconeh.  conip.,  0  liv.,  1912,  pi.  IV,  figs.  25-26. 
Tcnuiscala  aspersa  (Meyer)  Plate  28,  fig.  10 

lu/li.si(i  (t.sp(r.s(i   Meyer   18S0,   Bericht   Si'iickenberg.   naturf.   Gesell.,  p.   5, 
pi.   1,  fig,   11. 

Zwei  un«l  ein  ha  lb  giatt^'n  enibryonischen  Windungen  folgen  sieben 
erwjiehsene  Unigiinge  niit  starker  ISkulptur.  Von  den  fiinf  erhabenen 
Spiraleii  sind  <lie  drei  unttMeii  die  <leutliehsten.  Die  zahlreichen  Trans 
versalrippeM  sind  diinne  Laniellen,  welche  wellig  ul»er  die  Spiralen  und 
deren  Zwiselienriiunie  hinweg  sehreiten.  Sie  stelien  sehrag  nacli  links  (Stell- 
unjx  der  JSchah'  wie  in  iler  Figur).  Die  Basis  niit  dersellH'n,  aber  obsolet4?n 
Omanicntntion.      Miindung  oval. 

Das  llauptkeunzcichen  dieser  Art  sin<l  wohl  «lie  schuppigen,  w^lligen 
Tr.msver.'ihMi.— [Meyer,    1S8(5.] 

The  longitU(Hnal  hnes  on  the  type  are  more  crenulated  than 
shown  in  the  illustration  by  Meyer. 

OiincnsioHs.  -Height,  3  mm.,  i^rcatest  diameter,  i.5i±:  mm. 
( h()l()t\pe). 

1"  Names  in  Museum  Calonnianum,  17D7,  (Humphrey)  are  not  accept 
el    !iy    liil.    Ivuh's  «»l    ZojI.    .noiHv  i  .,   Ujiiiui;    »  t  i.  .c   i    .     .\v».    .'iJ. 
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Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Genus  CIRSOTREMA   Morch,   1852 

Morch,  Catalogus  Conch.  .  .  Yoldi,  faac.  1,  p.  49. 

Genotype  by  monotypy,  Scalaria  varicosa  Lamarck  (Hist.  nat.  An.  sans 
Vert.,  t.  6,  pt.  2,  1822,  p.  227).  Recent.  Indo-Pacilic.  Tryon,  Manual 
Conch.,  vol.  IX,  1887,  p.  81,  pi.  17,  figs.  23,  27. 

Subgenus  CORONISCALA  de  Boury.  1909 

De  Boury,  Jour.  Conchylioi.,  vol.  LVII,  1909,  p.  255. 

ISubgenotype  by  original  designation,  *S'.  coronalU  Deshayes.  Eocene. 
Parig  Basin.  Deshayes,  Deac.  An.  sans  Vert.,  t.  II,  1864,  [1861],  p.  337, 
pi.  11,  figs.  7,  8;  Cossmann  and  Pissarro,  Icon,  conip.  Coq.  Foss.  £:oc^ne 
Env.  Paris,  t.  2,  1910-1913,  pi.  VII,  fig.  52-19. 

Cirsotrema   (Coroniscala)   ranellinum   (Dall)  Plate  28,  fig.  19 

SccUa  rancllina  Dall,  1896,  Nautilus,  vol.  IX,  No.  10,  p.  Ill;  Dall,  1900, 

Wagner   Free   Inst.   Sci.,   IVans.,    vol.   3,   i)t.   V,   pi.    XLI,   figs.   8,   9; 
Schuchert,  etc.,  1905,  U.  S.  Nat.  Mus.,  Bull.,  No.  53,  pt.  1,  p.  583,  type 
No. 
Scala    (Coronijicala)    rancilina   Dall,   de    Boury,    1912,   Jour.   Conchyliol., 

vol.  LX,  p.  315. 
Cirsotrema    (Coroniscala)     rancllina     (Dall),     C3ossmann,     1912,     Essais 

Paleoconeh.  comp.,  9  liv.,  p.  54. 
Shell  of  five  or  more  whorls,  rather  rapidly  increasing,  spirally  ribbed 
with  ten  or  twelve  rather  feeble  flattish  ridges  which  are  obsolete  or  ab 
sent  above  the  shoulder;  basal  area  projecting,  strongly  marked,  overrun 
by  the  varices  which  arc  angulated  and  prominent  over  the  keel;  varices 
of  two  sorts,  one  set  large,  thin,  wide  set  at  the  half  whorl,  continuous 
lip  the  spire  on  each  side  like  the  varices  of  Ranella  pulchra,  their  pro- 
files rounded,  the  aperture  circular,  the  axial  e<lge  narrower,  not  percept- 
ibly angular;  the  other  varices  are  much  smaller  and  less  prominent,  about 
seven  to  twelve  on  each  half  whorl  between  the  larger  series,  sharp  edged 
and  subequal.     Height  of   (<lecollate)   shell  33,  max.  diameter  23  mm. 

Zeuglodon  bed  of  Jacksonian,  near  Cocoa  P.  O.,  Alabama,  Burns  and 
Schuchert. 

This  fine  species  is  related  to  S.  octolineata  Conrad,  which  is  found  in 
the  same  horizon,  but  has  the  large  varices  less  conspicuous  ami  irregu- 
larly distributed.  S.  octolineata  is  also  a  smaller,  more  cylindrical  shell. 
The  present  species  is  readily  recognize<l  by  its  peculiar  flattened  aspect 
recalling  Ranella.— [DaW,  1896.] 

Dimensions. — Height,  2i  mm.  (fragment,  2  whorls)  ;  great- 
est diameter,  15  mm. 

Syntypes. — No.  130038,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Moodys  Branch  marl,  locality  883.  Yazoo  clay, 
locality  794.  Upper  Jackson,  near  Cocoa  P.  O.,  Alabama  (type). 
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Cirsotrema  octolineatum  (Conrad) 

Scala  ociolineaia  Conrad,   1860,   Acad.   Nat.  Sci.  Philadelphia,  Jour.,2d 

scr.,  vol.  IV,  p.  294. 
Scala   {Cirsolri'via)   oeloHiwaia  Conrad,   1865,  Am.  Jour.  Conch.,  vol.   1, 

p.  28. 
f    Scalaiia   octolineata    (Courad),    Aldrich,    1885,    Cincinnati    8oc.    Nat. 

Hist.,   Jour.,   vol.   Vlll,   p.    15:i,   pi.   a,    fig.   22;    Aldricli,    1886.   Geoi. 

Survey  Alabama.  Bull.,  No.  1,  pt.  1,  j).  :U,  pi.  1,  fig.  22  =  8.  8piU- 

mani  AUlrich,  1885,  op.  cit.,  p.  154;   Dall,  1896,  Nautilus,  vol.  IX,  p. 

112. 
f  Scala  octolineata  Conrad,  Aldrich,  1897,  Bull.  Amer.  Paleont.,  vol.  II, 

No.  8,  pi.  4,  figs.  6,  6a  =:  C.  danvilhmsc,  n.  sp. 
Cirttotrrma    (Cortmucala)    octolineata    (Conrad),     Palmer,     1937,     Bull. 

Amer.  Paleont.,  vol.  VII,  No.  32,  p.  100  partim. 
Turritcil;    whirls    [wiiorls]     longitudinally    costate;    ribs    distant,    very 
prominent,    laminar;    revolving    lines    distant,    prominent,    continued    over 
the  right  sides  of  each  varix,  tae  other  side   rugose;    varices  very  prom- 
inent;  base  with  a  carina. 
Length  about  IV^  inches. 
Locality, — Mississippi.  Dr.  Spillman. — [CJonrad,  I860.] 

When  writinj^  the  notes  on  this  species  in  the  Claibornian 
work,  the  author  chd  not  identify  the  specimens  as  above  with 
assurrance  for  the  origin  of  the  species  was  in  -doubt,  and  addi- 
tional notes  by  Ahlrich  only  ad(Jed  further  confusion  to  the  prob- 
lem. 

Because,  ( i )  Conrad's  original  description  is  not  definite  and 
might  apply  to  various  southern  Kocenc  sjx^cies  of  Cirsotrema: 
(2)  the  holotype  is  lost,  and  the  si)ecies  was  never  originally  fig 
ured ;  (3)  the  original  locality  is  ambiguous  and  might  be  either 
lower  Clail)orne  or  Jackson  dei>ending  on  where  in  "Mississippi" 
the  original  specimen  came  from,  the  author  feels  it  would  be 
best  to  abandon  the  name  "octolineata*  for  a  southern  Eocene 
Epitonium. 

Any  neotype  that  could  be  selected  would  be  based  on  an  arbi- 
trary decision  and  hence  would  not  be  proof  as  to  what  the  ori- 
ginal si>ecies  was.  The  name  establishes  a  form  in  the  group 
with  eight  spiral  lines  [)ut  hardly  limits  it  specifically. 

The  name  spillmani  by  Aldrich  is  available  for  the  lower  Clai- 
borne species  which  Aldrich  figured  from  F.nterprise,  Mississippi, 
(Aldrich,  1885,  pi.  3,  fig.  22;  1886,  ])1.  I,  (\^.  22)  and  those  fig- 
ured by  the  writer  (1937,  pi.  10,  figs.  17,  20,  24)  from  the  low- 
er Claiborne  and  Gosport  sand. 


239  Jackson  Eocene  Mollusca:  Harris  and  Palmer  239 

Why  Aldrich  made  the  statement  in  1897  that  the  specimen 
from  "The  Rocks/'  Clarke  County,  Alabama,  was  from  the  "same 
vicinity  where  Conrad  is  said  to  have  obtained  his  shell"  is  not 
clear  for  it  does  not  agree  with  the  original  data  nor  Aldrich's 
discussion  of  1885.  Aldrich  may  have  meant  age  for  vicinity. 
Conrad  originally  gave  Mississippi  as  the  type  locality,  and  Aid- 
rich  in  1885  and  1886  thought  he  had  typical  material  from  En- 
terprise, Mississippi.  The  specimen  from  "The  R6cks,"  Ala- 
bama, would  be  Jacksonian  or  Vicksburgian.^*  If  Conrad  ob- 
tained his  shell  from  the  Jackson  of  Mississippi  then  the  speci- 
men which  Aldrich  had  from  Alabama  would  be  of  the  same 
age  if  the  shell  came  from  the  lower  horizon  at  "The  Rocks." 
Dall,  1896,  certainly  believed  that  "S/'  octolineata  was  a  Jack- 
son species. 

The  specimens  figured  by  Aldrich  under  this  name  are  appar- 
ently not  in  existence  for  they  are  not  on  record  in  the  list  of 
type  and  figured  specimens  in  the  Alabama  Museum  of  Natural 
History,  Geology  Deparment,  the  Johns  Hopkins  University,  ol* 
the  Paleontological  Research  Institution. 

The  dimensions  as  given  by  Conrad,  "length  about  1^/2  inch- 
es," adds  further  doubt  as  to  later  authors  knowing  what  spe- 
cific shell  Conrad  had.  The  only  known  species  in  the  Clai- 
borne-Jackson formations  which  attain  such  large  size  are  C. 
ranellinum  Dall  and  C.  linteum  (Conrad).  Dall  made  a  compar- 
ison of  C.  ranellinum  with  C.  octolineatum.  Other  than  Dall 
referring  to  a  Jackson  shell,  one  is  puzzled  as  to  what  Dall  was 
using  as  type  for  **S."  octolineata.  The  incomplete  holotype  of 
C.  linteum  is  28  mm.  in  height.  That  species  has  a  broader  body 
whorl  in  comparison  to  its  height  than  related  species  have. 

The  history  of  the  knowledge  in  regard  to  "5".  octolineata" 
may  be  outlined  as  follows: 

1.  S.  octolineata  Conrad,  i860.  Mississippi. .  Type  lost.  No 
original  figure  given.  Horizon  or  description  not  definite  enough 
for  specific  determination.     Suggest  name  be  abandoned. 

2.  **S.    octolineata"   Aldrich,    1885.      Enterprise,    Mississippi. 

11  Smith,  E.  A.,  Johnson,  L.  C,  and  Langdon,  D.  W.  Jr.:  Geol.  Sur- 
vey Alabama,   1894,  p.  639. 
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Lower  Claiborne.     No  definite  proof  that  it  is  the  same  as  that 
of  Conrad.     This  is  Cirsotrema  spillmani  (Aldrich),  1885. 

3.  **S.  octolincata'  Aldrich,  1897.  "The  Rocks,"  Alabama. 
Jackson  Eocene  or  Vicksburg  Oligocene  (probably  the  Jackson 
horizon).  Figured  specimens  probably  lost.  No  certainty  that  it 
is  the  same  as  S.  octolincata  Conrad  or  of  Aldrich,  1885.  This  is 
referred  to  C.  danvillcnsc,  n.  sp.     * 

Cirsotrema  (Coroniscala)  spillmani  (Aldrich) 

Scalaria  octolinvata  Aldrich,  1885,  Cincinnati  Soc.  Nat.  Hist.,  Jour.,  vol. 

VIII,  p.  15a,  pi.  3,  fijr.  22;  Alilrich,  1886,  Geol.  Survey  Alabama,  Bull. 

No.  1,  pt.  I,  p.  :H,  pi.  1,  fig.  22.  Non  Conra«l,  1860,  loc,  cit. 
Scalnria  Spillmani  Aldrich,  1885,  np.  cit.,  p.  154. 
Cirsotrema    (Coroniscala)    octolincata    (Conrad),   Palmer,  partim,  pi.    10, 

figs.  17,  20,  24. 

The  type  locality  of  this  species  would  be  Enterprise,  Mississ- 
ippi. The  age  is  Cook  Mountain,  lower  Claiborne  Eocene  and 
not  Jackson  as  suggested  by  Aldrich.  The  type  is  not  avail- 
able. A  neoty|)e  would  have  to  be  selected  from  the  type 
locality.  The  specimen  figured  by  the  author  from  Wautubbee, 
Mississippi,  is  from  the  same  horizon  but  not  the  same  locality. 

Cirsotrema   (Coroniscala)   danvlllense,  n.  sp.  Plate  28,  fi^.  8,    16 

Saila  octolincntd  Ahlrich,  1S1)7,  Bull.  Amer.  Paleont.,  vol.  II,  No.  8,  p. 
7,  pi.  4,  figs.  ('),  6.1.  Non  (\)nrad,  1860,  loc.  cit.;  nee  Aldrich,  1885, 
loc.  cit.;   n/c  Aldrich,   1886,   loc.  cit. 

Total  nuclear  whorls  unknown ;  portion  of  last  nepionic  whorl 
small,  marked  from  the  iK)stnuclear  whorl  by  a  definite  line ; 
jx)stnuclear  whorls  with  longitudinal  lamella*  and  fine  spiral  ribs. 
The  width  of  the  interspaces  l^etween  the  spiral  ribs  increases 
with  age  and  l>ecomes  filled  with  microscopic  spiral  lines  which 
cover  the  whole  surface  of  the  whorls  and  right  side  of  the  var- 
ices. The  strength  of  the  primary  spiral  ribs  decreases  with 
age  but  the  ribs  may  be  seen  obscurely  on  adult  shells  without 
the  aid  of  the  microscoj^e.  Whorls  about  seven,  A  complete  adult 
shell  not  available;  longitudinal  ribs  irregularly  varicose;  aper- 
ture circular,  outer  (basal)  margin  enlarged  into  a  varix ;  basal 
cord  conspicuous ;  lamell?e  scalariform ;  to  the  right  and  just  be- 
low the  suture  the  margin  is  drawn  into  a  spinulose  condition. 
I^erfect  shells  probably  had  the  spinosc  character  accentuated. 
The  number  of  longitudinal  lamella?  range  from  13  to  20  with 
the  greatest  number  of  specimens  having  from  14  to  16. 
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The  species  differs  from  C.  spillmam  from  the  Claiborne  in 
having  the  varices  more  irregular.  Commonly  C.  danvillcnse 
has  varices  only  on  the  right  side  extending  on  one  or  more 
Vvhorls.  The  varices  are  not  limited  to  a  particular  side  or  whorl. 
C.  .  anvUlense  has  the  varices  extended  out  from  the  suture  into 
a  backward  curved  flare  or  incipient  spine.  The  varices  of  C. 
spilhuani  are  more  rounded  although  such  differences  in  api)ear- 
ance  may  be  due  to  the  excellent  preservation  of  the  Danville 
Landing  material  of  the  species  compared  with  the  shells  of  the 
Claiborne  species.  A  specimen  from  the  Gosport  sand  figured 
by  me  (1937,  pi.  10,  ^^\.  iS)  as  C.  nassulitm  shows  similar  flar- 
ing r.r  spinose  character  of  the  varices  as  on  C.  danvillcnse. 

A  difference  which  appears  conspicuous  between  specimens 
(if  C.  (^anvillensc  and  related  species  from  the  Claiborne  is  the 
microscopic  structure  of  the  surface.  Under  the  binoculars, 
the  primary  spiral  ribs  predominate  over  the  microscopic  lines, 
but  the  specimens  of  the  Claiborne  species  show  only  the  micro- 
scopic threads.  I  do  not  believe  that  such  an  appearance  repre- 
?cnts  a  natural  difference  but  merely  that  the  preservation  (f 
the  Danville  Landing  shells  are  less  worn,  ami  the  primary  ribs 
are  stronr  enough  so  that  the  slight  elevation  l)etween  rib  and 
hollow  is  not  levelled  with  magnification.  The  basis  for  this 
conclusion  is  that  a  few  Danville  specimens  have  the  primary 
ribs  so  weak  that  they  too  do  not  show  under  strong  power. 
The  presence  of  primary  ribs  may  be  observed  without  the  use 
of  the  microscope  on  specimens  of  species  of  this  group  from 
both  the  Claiborne  and  Jackson  beds. 

This  species  is  represented  in  our  collection  by  over  200  speci- 
mens from  Danville  Landing,  Louisiana.  So  far  this  is  the  most 
abundant  species  of  Epitonium  in  the  southern  Claiborne-Jackson 
material  and  i^  unusual  in  its  proliferation. 

Dimensions. — Height,  21 -|-  mm.  (incomplete)  ;  greatest  diam- 
eter, II  mm. 

Types. — Holotype,  No.  4502 ;  paratype,  No.  4503,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  locality  10.  Danville 
Landing  beds,  localities  6  (type),  886. 
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Cf.  Cirsotrema  (Coroniscala)  nassulum  (Conrad)  Plate  28,  figr.  14 

Srataria  nasunta  Conrad,   1854,   Wnilos,   Ropt.   Agr.  Gr^ol.   MiHsissippl,   p. 

2S1),   pi.   XVI,  fijj.  6,  typojjraiihical  error  for  nass^uki.     Reprint,   1939, 

Bull.  Amor.  Paloont.,  vol.  XXIV,  No.  86,.  p.  19,  pi.  'A,  fig.  6. 
Scalarui  nassiiUi  ('onra«l,   1S55,  Aea«l.   Nat.  8ci.   Philadolphia,  Proc.,   vol. 

VII,  p.  261.  Keprint,  op.  cii.,  p.  7.  Ntni  S.  luutsula  Conrad,  1833,  1834. 
Cirsotrrma    {Coroniscala)    naxsuia    (Conrad),   Palmer,   1937,   Bull.   Amcr. 

Pnleont.,  vol.  VII,  No.  ;i2,  pi.  m,  fig.  2:i,  copy  of  Conrad. 

The  oriijinal  C.  nassulum  was  described  from  the  Gosport 
sand  at  Claihorne,  Alabama.  Conrad  later  figured  a  specimen 
from  Jackson,  Mississippi,  as  belonging  to  the  same  species  The 
specimen  Omrad  figured  from  Jackson  is  probably  lost  as  it  has 
not  licen  found  to  date.  For  synonymy  and  discussion  of  C. 
nassulum  (Conrad)  see  Palmer,  1937,  p.  97. 

The  figure  given  l)y  Conrad  of  his  Jackson  shell  is  that  of  a 
specimen  with  11  or  12  longitudinal  cost?e  between  the  varices. 
This  number,  tliough  larger  than  for  typical  C.  nassulum,  may 
not  exclu<le  the  specimen  from  belcmging  to  C.  nassulum.  There 
is  considerable  variation  in  the  number  of  longitudinal  ribs  be- 
tween varices  in  the  C.  nassulum  group  even  on  the  same  whorl. 
Such  a  difference  may  be  seen  on  the  types. 

Our  collections  do  not  afford  any  individuals  which  compare 
with  Conrad's  figured  shell  from  Jackson.  We  have  one  sp>eci- 
men,  Plate  28,  figure  17,  which  belongs  to  a  similar  group  as 
C.  uassuluin  but  differs  from  the  ty]>ical  form  in  having  fewer 
longitudinal  cost.'c  This  shell  has  therefore  varied  in  the  oppo- 
site extreme  from  Conrail's  Jackson  individual. 

h^iturc  collecting  ma\  yield  specimens  from  Jackson  which 
may  reveal  whether  the  form  belongs  within  the  limits  of  C. 
nassulum. 

Dimensions — Height,  34  mm.;  greatest  diameter,  11  mm. 
(taken  fr(,m  Conrad's  fi',nue.  1854,  may  be  only  approximate). 

Fit/itrcd  s/^ccintrn   (Conrad). —  Not  found. 

Occurrence.     Moodys  Hranch  marl,  Jackson,  Miss.  (Conrad). 

Cirsotrema    (Coroniscala)    nassulum  crtolam.  n.  var.  Plate   28.   fijr.    17 

Known  only  In  the  holot\pe;  shell  medium;  apical  whorls 
broken,  ei-^ht  whorls  jneserv<M]  ;  whorls  n>unded,  sculptured  with 
strong  longitudinal  laniella-.  13  on  the  Ixxly  whorl;  the  lamellae 
arc  not  continuous  at  the  suture  but  each   rib  extends  forward 
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so  that  its  place  of  origin  at  the  suture  is  in  line  with  the  rih 
ahead  on  the  previous  whorl  and  not  with  the  costa  which  is  di- 
rectly above  it.  Spiral  ribs  conspicuous  but  not  strongly  devel- 
oix?d ;  yarices  large,  irregular ;  peristome  round,  strong ;  well- 
developed  basal  cord ;  microscopic  spiral  striae  present. 

This  form  belongs  in  the  general  group  of  C.  nassuhim,  the 
Claibornian  si)ecies.  It  is  separated  subspecifically  because  of 
the  smaller  number  of  longitudinal  costje,  13  as  compared  to  20 
and  more.  The  only  other  illustrated  Jackson  specimen  of  this 
form  is  that  called  S.  nassiila  by  Conrad  which  had  more  longi- 
tudinal ribs  than  typical.  It  may  be  that  with  more  specimens 
a  continuous  series  ma\  lie  found  between  this  variation  and 
that  of  C.  nassulum,  s.  s. 

Dimensions. — Height,  23.6  mm.;  greatest  diameter,  10  mm. 
(holotype). 

Holoiypc. — No.  4504,  Paleontological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  locality  10. 

Genus  PLICISCALA  de  Boury,  1887 

Do  Boury,  fitiido  «ur  los  sous  Goiirea  do  ScalidaR  <lu  Basaiii  <io  Paris, 
Paris,  1887,  p.  19.  , 

Gonotypo  by  original  dcsijjnation,  P.  ^*  {Scalnria)  **  Gouldi  (Dosliayos). 
Eoceno.  Paris  Basin.  Doshayos,  D.oae.  An.  sans  Vert.,  t.  II,  Atlas,  1866 
[1861],  pi.  11,  figs.  15,  16. 

Fliciscala  pearlensis  (Meyer)  Plate  28,  figs.  15,  18 

Scalnria  pcarlenKXs  M<'y(»r,  1S86,  Boricht  {Sonokcnlu'rg,  naturf.  (Jesoll.,  p. 
4,  pi.  1,  fig.  9. 

Plicisvola  pearlniMft  (Meyor),  Cossniann,  1912.  Kssais  Pal^oooneh.  I'omp., 
9  liv.,  p.  88. 

Embryonische  Windiingen  vier.  Erwacliseno  Umgiingo  mit  starkon, 
gora«len  Rippon,  ungofiiln*  zehn  auf  jodor  Windung  <lio  sich  iilK»r  dio  Basis 
erstro<*ken.  Die  jiitt^ren  Unigjinge  and  die  Miindiing  mit  starkrn  End- 
wiilston.  Dio  Ol>orfliich('  ist  dieht  luMiookt  mit  foinon,  vertifften,  j)iniktier- 
ten  Spiralen,  welchc  ahnlich  solehen  sind,  wie  nmu  sie  hiiufig  l>oi  Act  aeon 
I'.nd  Bulla  findot.— [Meyer,  1886]. 

A  single  specimen  of  this  species  has  been  found  at  Jackson, 
Mississippi. 

Dimensions. — Height,  4+  mm. ;  greatest  diameter,  i  mm. 
(holotype). 

Ilolotypc. — Geology  Department,  the  Johns  Hopkins  llniver- 
sity,  Baltimore,  Maryland. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 
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PliciacaU  cribnim  (Cook^)  Plate  28,  tg.  13 

Epitonium  cribrum  Cooke,  1926,  Washington  Acad.  Sci.,  Jour.,  vol.  16, 
No.  5,  p.  137,  fig.  11. 

Subulate,  apical  angle  about  25°.  Nucleus  small,  of  at  least  4  smooth 
convex  whorls  (broken  in  type);  10  succeeding  whorls  moderately  con- 
vex. Entire  surface  (including  base  and  varices)  covered  by  fine,  dose- 
set,  reticulating  threads  which  produce  a  punctate  or  sievelike  appearance 
under  the  microscope.  Axial  sculpture  of  low,  rounded,  retractive  ribs 
which  become  fainter  on  the  larger  whorls;  strong,  round,  cordlike  varices 
on  fourth  and  seventh  whorls  and  at  the  aperture;  base  with  one  strong 
cord.     Altitude  23  mm.;  latitude  8  mm. 

Station  4250,  Moo<lys  Branch,  Jackson,  Miss.  U.  8.  N.  M.  No.  353,947. 
—[Cooke,  1926]. 

There  is  the  possibility  that  this  species  may  be  the  same  as 
P.  pearlvnsis  (Meyer).  Their  general  api)earance,  with  the  pres- 
ence in  both  of  the  microscopic  punctations,  suggests  a  simflarity. 
P.  cribrum  has  a  strong  basal  cord  which  is  absent  in  P.  pearl- 
cfisis.  The  two  specimens  known  of  P.  pearlensis  are  tiny  and  it 
may  be  that  they  are  young  specimens,  while  P.  cribrum  may 
represent  an  adult  of  the  same  species.  In  such  a  case  the  basal 
spiral  rib  woukl  develop  with  age. 

Due  to  the  war,  it  was  not  feasible  in  regard  to  tlie  above 
(juestion  to  examine  the  type  specimen  in  Washington,  D.  C. 

Holotypc-  -No.  353,947,  United  States  National  Museum, 
Washington,  I).  C. 

Occurrence. — Moodys    Branch    marl,   Jackson,    Miss.    (type). 

Genus  ACHILLA   H.  Adams,  1860 
Adams,   11.,  Zool.  Soe.  Lonaon,  Prof.,  pt.  XX VIII,   1860,  p.  241. 

Gi'Hotypf  l»y  original  designation,  *'Arlis  acuminata  H.  and  A.  A<lanis 
{Scalaria  acuminata)  ''  -  Acrilla  acuminata  (Sowerby)  (Zool.  Soc.  Lon- 
don, Proc,  XII,  1844,  p.  :U).  Living.  East  Indies.  Sowerby,  Thea. 
Conch.,  Scalaria,  \x)l.  I,  1S47,  p.  lOCi,  pi.  XXXV,  fig.  130;  Tryon,  Manual 
Conrh.,  vol.  IX,  1H87,  p.  S.i,  pi.  17,  figs.  ;U»,  :15;  Durham,  Jour.  Paleont., 
vol.  11,  No.  H,  1937,  pi.  56,  fig.  3. 

Acrilla  unilineata  (Heilprin)  Plate  28,  figs.  5,  12,  20 

Scalaria  unilineata  Hi'ili>rin,  1SS(»,  U.  8.  Nat.  Mus.,  Proc,  vol.  .3,  p.  150, 
fig.  5. 

Scala  unilineata   ( Hciljirin),  Aldritdj,  1S97,  Bull.  Anier.  Paleont.,  vol.  II, 
No.  S,   p.   .'),  pi.  ;?,  figs.  5,  5a    (type). 

Whorls  aV)out  nine  in  number,  convex,  with  numerous  very  faint,  almost 
invisible,  revolving  lines,  and  much  more  prominent  transverse  ones  (about 
U4  on  tlie  boily-wiiorl)  ;  two  very  distinct  revolving  lines  on  the  last  volu 
tion.  the  upper  one  placed  .it  abcmt  the  middle,  t\w  lower  one  subearinat- 
iiig  it  (oidy  the  upper  of  these  two  lines  is  seen  on  the  remaining  whorls. 
Mppearing  there  as  a  central  line);  base  striated  by  revolving  lines,  and 
radially   by   the   continuations   of  the   transverse   lines;    aperture   elliptical. 
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somewhat  produced  distally. 
Length,   %   inch.   (No.  8920.) 
Jaekrou,   Miss.^[Heilprin,    1880.] 

This  species  is  unique  in  the  Jackson  Eocene.  Specimens  of 
the  species  are  rare.  The  only  sf)ecimen  we  have  is  imperfect, 
about  3.5  mm.  in  height,  and  the  exact  locahty  from  which  it  came 
is  unknown  (Plate  28,  figure  5).  Aldrich  published  a  good  illus- 
tration of  the  type,  the  original  drawings  of  which  are  herein 
included. 

Wade  Hadley^^  determined  this  species  in  collections  from 
riie  upper  Danville  horizon,  Danville  Landing,  Ouachita  River, 
Louisiana.  This  would  extend  the  range  from  the  lower  to  the 
upper  Jackson. 

Aldrich  (1897,  p.  5)  wrote  that  the  specific  name  was  pre- 
occupied but  it  seems  that  he  must  have  been  .confused  in  names 
for  the  appellation  of  Scala  or  Scalaria  unilineafa  has  not  been 
found  to  have  been  used  previously. 

Holotype. — No.  8920,  United  States  National  Museum,  Wash- 
ington, D.  C. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 
Danville  Landin?^  beds,  Danville  Landing,  La.  (Hadley). 

Addendum 
Scalaria  elcgans  H.  C.  Lea,  1841,  Am.  Jour.  Sci.,  vol.  XL,  p. 

95,  pi.  I,  fig.  6  (nan  S.  clcfjans  Risso,  1826,  Hist.  nat.  I'Europe 
Merid.,  IV,  p.  113)  was  renamed  S.  leai  by  Nyst  in  1871  (Ann. 
Soc.  roy.  malac.  Relgique,  VI,  p.  116).  Nyst's  new  name  was 
unnecessary  because  S.  el e (fans  of  Lea  is  the  young  of  S.  sessilis 
Conrad  and  therefore  synonymous  with  that  species  (Palmer, 
1937,  p.  106). 

Family  NATICID^ 

Subfamily   NATICIN^E 

Genus  NATICA  Scopoli,  1777 

Soopoli,  Introductio  ad   Historiam   Naturaloni   .  .  .,   1777,  p.  392. 

Genotype  by  subsequent  dpsijfnation,  Harris  (Cat.  Tertiary  Mollusca 
British  Mus.  (Nat.  Hist.),  pt.  1,  1897,  j).  2o5),  Nerita  vitellus  Liniucus 
(1758,  p.  77(5).  Recent.  Indo-Pacilic.  Tryon,  Manual  Conch.,  vol.  VIII.  1886, 
pi.  8,  fig.  60. 

i2Chawner,  W.  D.:  State  Louisiana  Dept.  Conser.,  Geol.  Bull.,  No.  9, 
1936,  p.  89. 
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Subgenus  NATICARIUS  Dumeril,  1806 

Duiiicril,  Zool.  Analyti<|ue,  1806,  p.  1()4.  Substitute  name  for  Natica 
Laiimrck,   1799,  p.   77   non  Scopoli,   1777.13 

Subgc'notyjM'  by  iiiunotypy,  Svrita  canrtna  Linmi'us  (1758,  p.  776i*). 
LiN-iiig.  North  ('arolina  to  tho  West  liniies  ami  Gulf  of  Mexico.  Palmer, 
19:^7,  pi.  11,  fi^.  15;  IVrry,  Bull.  Amer.  Paleont.,  vol.  XXVI,  No.  95,  1940, 
]»1.  24,  fig.  165a,  b. 

Key  to  Jackson  Naticinae 

A.  Umbilicus  with  funicle N.  permunda 

AA.   Umbilicus  without  funicle 

B.  Sides  of  whorls  of  spire  rounded  and  shouldered 

above  E.  jacksoncnsis 

BB.  Sides  of  whorls  of  spire  in  an  almost  continuous 
straij^ht  line  from  IkmIv  whorl  to  apex  (polinician 
shai^e) 

C.   Umbilical  callus  with  cross  furrows     

P.  weishordi 

CC.   Umbilical  callus  without  cross  furrows.- 

P.  emimdus 

Natica   (Naticarius)   permunda  Conrad  Plate  29,  fi^s.  3-6 

Sntirti  pt  imutuhi  Connui,  1S54,  Wailes,  Kept.  Agr.  and  Geol.  Mississippi, 

p.  2H9,  pi.  XVI,  fijr.  2:  Reprint,  \9'MK  Hull.  Anier.  PaUH)nt.,  vol.  XXIV, 

No.  s«),  p.  6.  pi.  :{.   fig.  2;   ronra<l,    1S65,   Anier.  Jour.  Conch.,  vol.   1, 

p.    2(1;    (Nmr.-ul,    \SiU],   Siiiitlisonian    Misc.   Coll.,   vol.    VII,    No.   200,   p. 

25;    D.mII.    1.S92,    WagiH'r    Vrvv    Inst.     8ei..     Trans.,     vol.     :J,     pt.     II, 

p.   :;<).*)   fKirtim;    Cossniann,    1925,    Hssais   Paleofoneli.   eoinp.,   I'A   liv.,   ]>. 

ll'i   Ht'c'tion    Xdcra,  error   in    placing   in    Miocene;    typ.  error   Missouri 

for    Mississippi;    Htewart.    l!>27,    Aca«l.    Nat.    Sci.    Pliilailelphia,    Proe., 

v(.l.    LXXVIII,   p.   :\'2:\. 

tSuborliiiular ;    bo«ly    wlioil    somewhat    excavate<l    near    the    suture;    spire 

very   simrt;    iinil»iii<*us   very   long,   profouiul,   with   a   central   broad   rouniled 

ri«ige,    Mini    tlie    lower     margin     siilM*arinate«i ;     columella     subrectilinear. — 

[Conrad,   IH;");*).] 

Nuclear  whorls  minute,  tlattenccl.  al)out  2  or  2^^  whorls,  not 
<lemarcate«l  from  the  postnuclear  whorls.  A  faint  groove  occurs 
just  below  the  suture.  The  lines  of  growth  may  be  more  con- 
spicuous as  they  radiate  from  the  suture  but  no  furrows  exist 
com])arable  to  those  in  the  living  .V.  canrcna  (Linnaeus)  or  A'. 
ma(j}U)-uwhUica1a  Le.'i  of  the  Gosj)ort  sand. 

This   sjK'cies  is  abundant  and   widely   distributed   geographic- 

uTrcl.-ilc.  T.:  Mal.-UM.I.  8<»c.  Lon<lon,  Proc,  vol.  XII,  1916,  pp.  SI.  S:? ; 
WocHliiiitr.   W.    P..   (':iin«'gi('    Inst.   W.-ixhiiigfon.   Pub.   No.   :i85,    1928,   p.   'MH. 

1 'Ac«"<inling  to  Ilaiih'y,  Ipsa  Linnjci  Coiudiylia,  isr)5,  p.  :i92,  at  least 
six  spi'cirs  well'  coiit'us*'"!   hv   Linnu'us  under  S.  canrena. 
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ally  and  stratigraphically  in  the  Jackson  Eocene. 

It  was  first  described  from  the  lower  Jackson  in  the  Moodys 
Branch  marl  at  Jackson,  Mississippi,  and  it  also  occurs  com- 
monly in  tlie  Danville  Landing  beds  on  the  Ouachita  River, 
Louisiana.  The  only  difference  noted  between  the  Danville 
Landing  specimens  and  those  from  collections  of  the  lower  beds 
is  that  the  Danville  LancUng  shells  are  smaller. .  This  may  not  be 
n  valid  difference  but  true  onlv  of  the  collections  studied. 

iV.  permunda  is  more  like  N.  canrena,  tyi)e  of  Naticarlus,  than 
it  is  like  Naticay  s.  s.,^^  in  that  A'^.  permunda  has  the  large  funi- 
cle  with  a  large  notch  in  the  margin  of  the  columellar  callus 
which  is  developed  l:)etvveen  the  funicular  and  parietal  calli.  In 
Naticn,  s.  s.,  not  only  is  the  funicle  small  but  the  parietal  callus 
spreads  low  and  wide  over  the  posterior  portion  of  the  umbili- 
cus. .V.  pcrmumia  lacks  the  radiating  furrows  which  occur  be- 
low the  suture  in  N.  canrena.  The  funicle  occurs  on  young 
specimens  so  that  the  size  of  such  a  feature  does  not  depend  on 
the  age  of  the  specimen. 

Opercula  (localities  lo  and  921)  have  been  found  associated 
with  iV.  permunda  and  F.uspira  jacksonensis  but  not  in  place  in 
shells  of  either  species  so  tliey  cannot  be  identified  specifically. 

However,  a  very  interesting  fact  is  that  Natica  mactdosa 
Lamarck,  an  eastern  Pacific  living  species  with  similar  umbilical 
characters  as  N.  permunda,  has  the  same  type  of  operculum. 
IVobably  therefore,  the  operculum  figured  herein  (Plate  3,  figs. 
1,2)  belongs  to  N.  permunda.  N.  permunda  is  the  only  species 
of  the  Jackson  Naticidae  so  far  known  which  has  the  same  gen- 
eric characters  as  N.  maculosa.  For  characters  of  the  oi^erculum 
of  .V.  canrena  see  Perry,  1940,  pi.  24,  fig.  165a. 

Dimensions. — Height,  18.7  mm. ;  greatest  diameter,  18.2  mm. 
(holotype).  Height,  12.1  mm.;  greatest  diameter,  12.7  mm. 
(type  material). 

Holotype. — No.  132 14,  Axrademy  of  Nattiral  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  localities  693,  785.  879. 

I'^For  illustration  of  the  4liffereuce  nientionod  see  Tryon,  MauunI  Conch., 
vol.  Vlir,   1886,  pi.  4,  fig.  08;   pi.  8,  fig.  60. 
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88o,  88i,  911,  1051;  900;  922,  883,  10,  II,  15,  105-i;  7,  8,  9; 
16;  I ;  Hit).  Yazoo  clay,  locality  2.  Danville  Lan('iiig  beds, 
localities  6,  886;  14. 

Genus  POUNICES  Montfort,  1810 
{Uber  lluinphreys,  1797i«) 

Montfort,  Conehyliol.  Syst.,  t.  2,  1810,  p.  222. 

Genotypt*  by  original  designation,  VnUnices  alhus  Montfort  {=N.  mam- 
?ni7/ar(«'Lanr*rck  (Hist.  nat.  An.  sans  Vort.,  Dcshaycs  and  Milne  Edwards, 
V'lII,  18.J8,  ]>.  628).  Non  Ncritu  mammilla  Linuffius  sls  cited  by  Montfort. 
Woo<lring,  Carnegie  Inst.  Washington,  Pub.  .'{85,  1928,  p.  385.  Living. 
West  In'lies.  Tryon,  Manual  Coneh.,  vol.  VIII,   1886,  pi.  18,  fig.  74. 

Previously  I  U937»  P-  ^^i)  inserted  P.  cminvlvs  and  P.  weis- 
hordi  unde'"  the  section  Mammilla  Schumacher  (lissais  nouveau 
.Systeme  Hah.  \'ers  Testacy's,  1817.  p.  190)  because  the  Eocene 
species  lacked  the  lari^e  funicle  of  Poliniccs,  s  s.  However,.  M. 
jasciata  Schumacher  (Chemnitz,  Neues  Syst.  Conchyl.  Cab.,  Bd. 
V,  p.  284,  pi.  189,  fij(s.  \C)^6,  1937)  does  not  have  any  suj^ges- 
tion  of  the  notches  on  the  columellar  callus  which  are  so  char- 
acteristic of  P.  zveisbordi.  lentil  more  detailed  study  of  the  whole 
family  of  Naticid^e  is  done  no  attempt  is  mac^e  to  define  these 
s])ecies  in  a  subdivision  of  Poliniccs.  The  umbilical  callus  in  P. 
cmiriulus  is  nearer  to  that  of  Matnmilla  than  is  that  of  P.  tc'r;\y- 
bordi  hecause  P.  cminulus  is  also  destitute  of  callus  furrows. 

Poliniccs  woisbordi   Palmer  Plate  29,  figs.  7-11 

Polinivrs    utislmrdi    I'llmet.    1!>.".7,    Hull.    Aniei,    Paleont.,    vol.    VU,    No. 
;rj,  J).  122,  pi.   12,  figs.  7,  10. 

This  species  is  widely  distributed  in  the  Jackson  and  except 
at  Monti,^nmer\ ,  Louisiana,  is  not  represented  by  a  larj^e  number 
of  specimeiis  from  a  localitw  At  Montgomery,  the  type  local- 
ity, it  must  liave  been  ])roliric.  for  our  collections  contain  over 
700  specimens  from  that  pla.ce.  They  have  been  referred,  in 
collections  and  in  lists  of  species,  to  "Natica  cminula"  Conrad 
as  has  been  j>ointe(l  out  in  the  original  description.  Althou^rh 
this  species  and  P  cminulus  mii^ht  be  confused  by  shape,  they 
may  be  readil\  separated  by  the  two  i^rooves  on  the  columellar 
callus  in  ^^  7cc{shor(fi.  P  wcishordi  differs  from  P.  aratus 
(Ciabl))    of  the  lower   Claiborne   in   that     I\     aratus    has    three 

I'-Int.  R"I('s  Z(M»I.  N(»tn.  Opinion  HI,  Biol.  8«)c.  Washington,  Proo.,  vol. 
:;i).  102H.  |>.  <>7  (or  Scluiik  ;mi.I  Mc  M:Kst<'rs,  Proc.  in  Tavonomv,  1936,  ]>. 
}());  Ile.llcy,  (\.  R(M-.  Atistralian  Mus..  vol.  14,  No.  li,  1924,  p.  154;  Find- 
ley,   n.  .1..  New  Ze:il:in<l   Tnst.,  Tr.ans.,  v.»l.  57.  1926.  p.  .^95   Uhcr. 
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grooves  in  place  of  two.  Cossmaiin*"  in  Martin  (191.1)  ma^^e 
a  section  Pliconacca  on  the  presence  of  the  three  grooves.  The 
type  came  from  the  upi>er Mocene  of  Java.  J-e'*haps  the  impor- 
tance of  the  presence  of  i^reoves  on  the  colunicllur  callus  in  mak- 
ing groups  above  six?cific  rank  is  over  emphasized  in  rsin;j  such 
a  section  as  Pliconacca.  For  practical  determination  in  the 
southern  Eocene  the  character  is  useful.  P.  emimdus  (Gosport 
rand  and  Jackson  of  Arkansas)  lacks  the  grooves,  P.  aratus 
(lower  Claiborne)  has  three  furrows,  ami  P.  zveishcr'i  (Jack- 
son) has  two  In  P.  aratus  the  grooves  develop,  three  strong 
folds.  The  presence  of  the  furrows  is  a  feature  persisting  from 
the  youngest  sta^e  of  the  conch.  Shells  less  than  one  mm.  in 
height  show  them  well  developed.  In  P.  aratus  the  grooves  and 
ridges  are  strongly  manifeste<l  in  the  young,  and  in  P.  weisbordi 
(including  variations)  they  are  more  conspicuous  in  immature 
shells. 

U  one  were  not  aware  of  the  great  variation  in  the  amount  of 
individual  depression  of  the  spire  of  the  living  Nez'erita  ciipli- 
cata  (Say^^  of  the  Atlanti^r:  and  Gulf  coasts  of  United  States  and 
that  gradations  exist  l)etween  short-  and  lon?^  spired  specimens 
of  Polinicrs  weisbordi.  a  varietal  name  would  l)e  designated  for 
the  depressed  shells  of  this  Jackson  species.  High-spired  shells 
were  taken  for  the  holot\pe  and  paratyj^e  of  this  species.  At 
the  same  localities  and  in  the  same  beds,  individuals  with  a  short 
M)ire  occur  v  hich  as  extreme  members  may  l)e  easily  difFcren- 
tiated  from  the  typical  form.  However,  there  are  'gradations 
which  complicate  a  separation.  A  measure  of  the  total  height 
to  the  ffrcatest  <liameter  in  this  species  docs  not  give  a  true  com- 
parison of  the  variations.  The  difference  between  the  extremes 
may  be  judged  by  the  ratio  of  the  height  of  the  spire  to  the  height 
of  the  body  whorl.  On  many  specimens  with  an  elevated  spire 
thete  is  a  slight  concavity  to  the  surface  of  the  body  whorl  below 
the  suture.  A  trace  of  such  sulcus  may  be  seen  on  the  intermedi- 
'te  shells  To  denote  the  lack  of  stratigraphic  value  in  segregatin^r 
the  short-spired  individuals,  those  localities  in   which  the  short 

J'See,  Cossinnnn  and  Pissarro  in  bibliography.     Reference  aliould  be  un- 
(ier  Cossmann  only.     Line  is  misplaced. 
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extreme  has  been  identified  are  indicated  by  an  asterisk  after  the 
locality  number.  The  intermediate  forms  are  grouped  with  the 
spe;cies,  s.  s.  The  absence  of  short-spired  shells  at  other  locali- 
ties than  indicated  does  not  mean  that  they  might  not  occur  there 
but  that  pii  bably  our  collections  contain  too  few  specimens  to 
reveal  much  variation. 

At  Danville  Landing  and  Wyant  RlufF,  Ouachita  River,  Louis- 
iana, where  a  fairly  lar'»^e  representation  of  the  species  has  been 
found,  the  shells  with  a  spire  of  intermediate  height  are  most 
conmion,  consisting  mostly  of  immature  individuals. 

At  locality  915,  Jackson,  Mississippi,  an  extremely  large  spe- 
cimen, 2y  mm.,  height  and  25  mm.,  greatest  diameter,  related  to 
this  species  was  found.  Because  it  shows  no  diflference  from  P. 
7ijcisbordi  except  in  size  and  no  other  specimens  were  discov- 
ered to  form  a  series  and  indicate  more  completely  the  unit 
characters,  the  shell  is  identifiedby  this  specific  name. 

At  Montgomery  the  species  does  not  display  a  large  size,  for, 
out  of  /CK)  sfx^cimens,  about  ten  reached  a  height  of  18  to  20  mm. 

Dimensions. — Height,  18  mm.;  greatest  diameter,  15  mm. 

Types-  lloiotyi>e,  No.  2785;  ])aratyi>e.  No.  2784,  Paleontolog- 
ical   Research  Institution. 

Oecurrenec-  Moodys.  P)rancli  marl,  localities  921,  881,  10* 
(tN])e'»,  II*,  15*,  1054*,  883*;  8*,  91  J*;  I*,  1 118,  923.  Yazfoo 
clay,  localities  915  ;  2*,  913.  Danville  Landing  l)eds,  localities  6*. 
886*;  K|.     Jackson  of  Arkansas,  locality  897. 

PoliniccH  eminuluM   (Conrad)  Plate  29,  fitfs,   12-15 

Ndtii'ii  cmintila  Coiira«l.  IS;{;{,  Nov.,  Fos.  Shells  Tcrt.  Form.,  p.  46; 
Harris,  ISIM,  Ann.  \{v\A.  (Jcol.  Survcv  Arkansas  for  18912,  vol.  II, 
p.   171. 

For  synonymy,  discussion,  antl  copy  of  originad  description, 
see,  Palmer,  1937,  p.  121,  pi.  12,  figs.  2,  4,  0.  13;  pi.  80,  fig.  14. 
Poliniees  takes  the  masculine  gender. 

Althougli  the  common  Poliniei's  in  the  Jackson  is  P.  weishordi. 
a  species  which  has  Ik'Cu  confused  by  shape  with  P.  cniintthis  of 
the  (i(»sjH)rt  sand  (see  IMatc  2(),  lig.  15),  nevertheless  P.  eniinulus 
does  occur  in  the  Jackson  Kocenc  in  the  (.'row  Creek  and  White 
HhifF  beds  in  Arkansas.  So  far,  the  collections  have  not  viel'^ 
cd  the  s[>ecies  from  Jackson  localities  elsewhere.     Although  the 
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two  species  have  a  general  polinician  shape  they  may  be  separ- 
ated readily  by  the  character  of  the  umbilical  callus.  P.  cminidus 
has  a  slightly  less  thickened  and  spreading  umbilical  callus,  the 
margin  of  which  is  thinner  and  it  lacks  the  characteristic  furrows 
of  F.  weishordi. 

D'wwnsions. — Heij^ht,  i8  mm.;  greatest  diameter,  13  mm. 

Occurrence. — Gosport  .sand  (type).  Jackson  of  Arkansas. 
Localities  894,  1046,  896,  1049. 

Genus    EUSPIRA    Agas^iz,    1839 

AgasHiz,  ill  Dcsor,  French  translation  of  Sowerby's  Min.  Conch.  Great 
Britain,  1839,  pp.  14,  15,  16  (finost  print),  pi.  5,"figs.  1,  2,  3;  pi.  479, 
iig.  3;  Sli(»rborn,  C  1).,  Index  Animaliuin,  pt.  1,  19li2,  p.  CXVIII  under 
St»werby,  J.  «le  C. ;'  Neave,  Nonien.  Zool.,  gives  Euspira  Agussiz,  1838,  Germ, 
ed.  of  8()werby,  Min.  Conch.,   14,  320. 

(Jenotype  by  subsequent  designation,  Dall  (U.  S.  Nat.  Mus.,  Bull.  90, 
1915,  p.  106),  Nativa  (lUiucinoidtn  Sowerby.  ?iOcene.  England.  Sowerby, 
Min.  Conch.  Great  Britain,  vol.  I,  1812,  p.  19,  pi.  5,  three  upper  figures. 

Euspira  jackaonensis,  n.  sp.  Plate  29,  figs.   16-19 

Natiea    *'  (Naticarius)  ^*   semilunata   leana    Palmer,    1937,    pp.    117,    119 

Jackson   shells  only. 
Lunatia   minima   Dall,   1892,  Wagner   Free  Inst.   JSci.,  Trans.,   vol.  3,  pt. 

II,  p.  370,  partim  Jackson  refereuce. 

Shell  medium;  spire  somewhat  elevated,  whorls  flattened  just 
below  the  suture  giving  a  shoulder  to  the  whorls ;  umbilicus 
large,  no  funicle ;  parietal  and  umbilical  calli  narrow ;  furrow  in 
the  posterior  margin  of  the  umbilical  callus. 

This  species  differs  from  tlie  Crosport  sand  and  Sabine  (Wil- 
cox) species,  E.  Icana  {^N.  semilunata  leana),  with  which  I 
included  the  form  during  the  Qailx)rnian  work,  by  having  a 
slightly  higher  spire,  more  elevated  nuclear  whorls,  and  a  greater 
angle  to  the  slope  of  the  whorls. 

E.  jacksonensis  does  not  have  the  spire  elevated  so  much  as 
E.  sabina,  and  the  Jackson  species  has  a  larger  umbilical  opening. 

Attention  has  \)een  called  to  this  form  by  various  authors,'*  and 
it  has  been  lal^elled  in  collections  as  A^.  minima,  N.  semilun- 
ata, and  A-.  vickshurgensis.  Deceived  by  the  apparent  resemblance 
to  N.  semilunata,  I  (1937)  let  .that  factor  outweigh  the  Euspira 
characters  which  are  develoi)ed  on  the  shell,  and  I  included  the 

i^'Stewart,  R.  B.:  Aca^l.  Nat.  Sci.  Phi]a<leli>hir.,  Proc,  vol.  LXXVIII, 
1927,  p.  323;  Vaughan,  T.  W.,  U.  S.  (ieol.  Survey,  Bull.  No.  142,  189H. 
p.  50  possibly  L.  vicksbargensis  as  I  have  seen  other  collections  so  labelled. 
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forms  leana  and  sabina  as  varieties  of  N.  semilunata  Lea  which 
is  a  Natica  (Naticarius),  After  additional  study  of  the  Jackson 
material  it  seems  that  the  abundance  of  the  shells  with  the  Eu- 
spira  characters  indicates  that  the  absence  of  the  funicle  and  the 
notched  columellar  callus  are  distinct  and  generic  characters. 
As  pointed  out  in  1937,  N.  semilunata  has  an  umbilicus  with  a 
funicle  as  in  Naticarius.  It  lacks  the  radiating  wrinkles  from  the 
suture  but  I  believe  the  umbilical  characters  are  of  greater  generic 
importance  than  the  striae.  The  umbilical  characters  are  devel- 
oped in  the  young,  hence  they  are  very  good  features  upon  which 
to  differentiate  the  shells  of  the  Naticidae.  In  small  and  broken 
specimens  the  genus  may  be  ascertained  if  the  umbilical  area  is 
available. 

Although  this  species  may  be  readily  separated  from  N.  semi- 
lunata of  the  Gosport  sand  by  the  lack  of  an  umbili(:al  rib  in  E. 
jacksoncnsis,  its  discrimination  from  E.  leana  of  the  Gosport 
sand  and  Sabine  Mocene  is  not  so  easilv  rendered.  The  diflFer- 
entiation  frcwn  E.  leana  is  based  on  a  difference  in  shape  which 
is  more  difficult  to  use  in  diagnosing  unknown  stratit^raphic  ma- 
terial.    The  associated  fauna  should  be  considered. 

The  ;  pccies  differs  from  /:.  vickshunjensis  (Conrad)  in  having 
the  whorls  of  the  spire  decidedly  more  shouldered  than  those  of 
that  form. 

Dimensions. —  Height,  2\  mm.;  greatest  diameter,  20  mm. 

rv/>rj.-  Holotype,  No.  4517;  paratNi>es,  Nos.  4518.  .1519. 
^1520,  r*aleont()logical  Research  Institution. 

Occurrence- -MoiyiU'^  Branch  marl,  hKalities  ^x)3,  785  (type"^. 
8P0,  881,  ()2i  ;  900;  10,  II,  15,  883,  1054;  8,  9;  12;  I  ;  922;  1121. 

E''«i>»ra  Hahina   (Palmer) 

*' Natica'*   nfmilunata   sahina    Pnlmor,    19.'i7,    Bull.    Amer.    Paleont.,    vol. 
VII,  No.  :rj,  p.  118,  1)1.  11,  figs.  8.  9. 

This  si)ecies  is  the  most  elevated  of  the  E.  sahina-leana- jack- 
sojiensis  stock. 

Gcolotjic  occurrence- -"^ixhmQ  (Wilcox)  Eocene. 

E'.iTjpira   Irana   (Palmer) 

' '.Vf/'/rr/ ■ '  .:f  ivilunata  hdi'a  Palmer.  V.)'.\7 .  Hull.  Amer.  Paloout.,  vol.  VII, 
No.  :V2,   p.   lis.   pi.    11,   fios.   4  7. 

I'lidcr  this  species  I  have  inchided  iridivichials  from  the  Gns- 
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port  sand  and  the  Sabine  (Wilcox)   Eocene.     Contrary  to  rea- 
soning that  the  Sabine  and. Claiborne  forms  are  probably  not  the 
same  species  they  are  grouped  together  because  their  differences 
in  shape  are  so  immeasurable  that  specific  separation  is  not  prac- 
tical so  far  as  stratigraphic  work  is  concerned. 

The  E.  sabina-leana-jacksonensis  stock  is  a  group  in  which 
differentiation  is  based  on  shape.  E.  sabina,  representing  the 
extreme  of  an  elevated  spire,  is  the  most  readily  determined.  To 
E.  jacksonensis  may  be  attributed  an  intermediate  position  of 
spire  height.  Some  specimens  from  Woods  Bluff,  Alabama,  Sa- 
bine Eocene,  resemble  the  Jackson  specimens. 

Geologic  occurrence. — Sabine.     Gosport  sand  (type). 

Subfamily   SININ^E 

Genus  SINUM  Roeding  in  Bolten,  1798 
{SigarctuH  Lamarck,  1799,  p.  77) 

Uoeding  in  Bolten,  Museum  Boltonianum,  1798,  pt.  2,  p.  14. 

Genotype  by  subsequent  designation,  Dall  (U.  S.  Nat.  Mus.,  Bull.  90, 
1915,  p.  109),  Belix  haliotoidea  Linnaeus  (12  ed.,  1767,  p.  1250).  Recent. 
Western  Pacific  ?  {fide  Woodring,  1928,  p.  389).  Hanley,  Ipsa  Linnaei 
Conchylia,  1855,  p.  390,  pi.  IV,  fig.  7.  Not  Mediterranean  as  originally 
stated   (Hanley). 

Sinum  danyillenae,  n.  sp.  Plate  30,  figs.  6,  7 

Shell  medium;  nuclear  whorls  worn  in  all  specimens;  post- 
nuclear  whorls  bear  microscopic  spiral  striations  which  increase 
rapidly  and  conspicuously  and  cover  tlie  whole  surface  of  the 
shell  as  in  the  case  of  the  other  species  of  Sinum  in  the  southern 
Eocene.  The  umbilical  callus  does  not  completely  conceal  the 
umbilicus  but  leaves  a  narrow  opening. 

This  species  differs  from  S.  hilex  of  the  Claibornian  and  S. 
vicksburgense  of  the  Vicksburg  in  being  more  flattened.  The 
spire  is  more  enlarged  in  those  two  species  than  in  S.  danvillense. 
This  species  is  nearer  in  shape  to  S.  arctatum  of  the  Claiborne 
but  differs  from  that  species  in  having  the  margin  of  the  umbili- 
cal callus  elongate.  In  S.  arctatum  the  umbilical  callus  is  thick- 
ened across  the  umbilicus  with  its  lower  margin  concave  pro- 
ducing a  tunnel-like  effect  of  the  umbilical  opening. 

Dimensions. — Height,  13  mm.;  greatest  diameter,  13  mm. 
(holotype). 

Types. — Holotype,  No.  4521 ;  paratype,  No.  4521  A,  Paleonto- 
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logical  Research  Institution. 

Occurrence. — Danville  Landing  beds,  localities  6   (type)  ;  20. 

Sinum,  sp.  Plate  30,  figrs.  3,  4 

Shell  small ;  flattened ;  nuclear  whorls  smooth ;  postnuclear 
whorls  covered  with  fine  spiral  striations ;  umbi^cus  well  defined. 

Known  only  from  one  small  si)ecimen  which  therefore  forbids 
designation  with  a  new  name.  The  parietal  and  umbilical  calli 
are  not  well  developed  but  this  may  be  due  to  immaturity.  Lack 
of  material  also  limits  our  knowledge  of  the  amount  of  varia- 
tion that  might  exist  in  such  a  character.  The  shell  is  of  the 
general  type  of  S.  heatric<r  of  the  Claibornian  with  which  it  is 
comparable  in  flatness  of  the  body  whorl  and  character  of  the 
umbilical  and  parietal  areas.  .S'.  bcatriccc  has  the  umbilical  callus 
well  extended. 

Dimensions. — Height,  2  mm.;  greatest  (hameter,  4.5  mm. 

Fiijurcd  specimen. — No.  4522,  Paleontological  Research  Insti- 
tution. 

Occurrence. — Moodys  Branch  marl,  locality  10. 

Family    AMPULLOSPIRIDiE 

Vox,   Pal.    liijliei,   (it'ol.   yiirvfy    Iiulia,    Mt'iii.,   n.   sor.   vol.   XV,   pt.    VIII, 
iW.iU,  p.  170;   K:.y.  JSof.  K.liiiluiijjlj,  Trails.,  vol.  LVII,  No.   11,  1931,  p.  38. 

The  degree  of  generic  imixntance  to  place  on  the  amount  of 
umbilical  C(n-ering  would  best  be  solved  by  studying  a  large  suite 
(>f  related  si)ecies  from  the  Locene  of  the  Paris  Basin  and  English 
area.  Deshayes  (Desc.  Coq.  fos.  luiv.  Paris,  t.  2,  1824  [1832], 
p.  170,  pi.  21,  f\]i]^i>.  5.  ())  stated  that  the  columellar  callus  covers 
a  part  of  the  umbilicus  on  Natica  sitjaretina  but  in  his  later  writ- 
ings (Desc.  An.  sans  Vert.,  t.  Ill,  i86()  [18O4],  p.  63)  under  A'. 
si(jaretina  and  N.  semipatitla,  he  described  the  umbilicus  as  closed 
and  gave  distinctions  between  the  uml)ilical  oi)ening  in  the  three 
s[>ecies,  G.  siijarctina  (Lamarck),  (/.  patula  (Lamarck),  and 
(/.  scmipatida  (Deshayes).  G.  nwrgani  would  be  included  in 
the  [x^rforated  G.  patula-scmipatiila  group.  With  a  fairly  large 
number  of  si>txiniens  (;f  the  Paris  Basin  species  such  as  G.  paris- 
ioisis  (d'Orlngny)  and  Cromminm  linllcmcti  (Deshayes),  which 
I  have  examined,  one  sees  that  tlie  umbilical  ojK^ning  varies  from 
none  to  i  mm.  in  width  in  C.  willemcti  and  from  none  to  1.5  mm. 


255  Jackson  Eocene  Mollusca:   Hakkis  and  Palmer  255 


in  G.  parisiensis.  I  do  not  believe  it  is  correct  to  give  generic  or 
even  specific  characters  in  either  Crommiiim  or  Globularia  to  in- 
clwle  the  umbilical  perforation  complete!}-  ^closed  by  the  callus. 
Specimens  are  figured  herein  to  illustrate  a  few  variations. 

The  Ampullospiridse,  with  certain  variations  in  the  diagnostic 
features  of  the  family,  is  an  important  family  in  the  ICocene.  The 
proper  arrangement  of  the  forms  is  only  approached  as  yet. 

Genus    GLOBULARIA    Swainson,    1840 

SwaiiiHon,  Treutis**  on   Malacology,   1840,  j).  .'H5. 

Genotype   by   subsequent   dtsignation,    Ilerrniannsen    (Ind.    Gen.  Malac, 

1,    1846,   p.   480),   Nativa    ainardma     (Lamarck).     Eocene.     Paris  Basin. 

(Lamarck,  Ann.  Mus.  nat.   lliht.  iiat.,  t.  5,  1804,  p.  32).  Plate  30,  fig.  13. 

Globularia  morfsani   (Johnson)  Plate  30,  figs.  11,  12 

Ampullina  morgani  Johnson,  1899,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 
vol.  LI,  x>.  «0,  pi.  II,  fig.  12. 

Globularia  monjani  (Johnson),  Stewart,  1927,  Acad.  Nat.  Sci.  Philadel- 
phia,  Proc.  for   1926,  vol.  LXXVIII,  p.  330. 

Shell  globose,  8]>ire  prominent,  whorls  convex,  somewhat  ilattene<l  below 
the  suture,  smooth,  with  numerous,  very  close,  fine  lines  of  growth,  and 
obsolete  revolving  raiae<l  lines  on  same  i)Ortion  of  the  shells,  umbilicus  of 
moderate  width  surrounded  by  a  reflected  polished  callus,  that  extends  to 
the  anti»rior  portion  of  the  aperture,  pillar-lip  thin  not  reflected  over  the 
umbilicus.     Length  31  mm.,  greatest  diam.  27  mm. 

Two  8]>ecimen8  collecte<l   by   Thomas  A.  Morgan,  at  Jackson,  Miss. 

This  species  is  distinguished  from  A.  strcptonloma  Ileilp.  by  the  more 
prominent  spire,  flattened  area  below  the  suture,  larger  umbilicus  and 
/lo/j -reflected  pillar-lip. —  [Johnson,   1899.] 

One  specimen  of  this  species  was  found  at  Town  Creek,  Jack- 
son, Mississippi.  The  umhiHcus  on  the  shell  is  fairly  large.  This 
is  true  also  of  the  type  although  it  is  not  so  shown  on  the  original 
illustration. 

The  apical  4  or  4^2  whorls,  irw:luding  the  nucleus,  are  small, 
pyramidal  and  sharply  pointed;  the  succeeding  whorls  become 
increasingly  flattened  below  the  suture.  This  shape  is  typical 
of  6'.  patula  (Lamarck)  of  the  Barton  beds,  upper  Eocene,  of 
England. 

Holotype. — No.  7440,  Academy  of  Natural  Sciences,  Philadel- 
phia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Mississippi 
(type),  locality  785. 

Genus    CROMMIUM    Cossmann,    1888 

(Lupia  Conrad,  1865  nou  Robineau-Desvoidy,  1S63) 
Cossmann,   Ann.   Soc.   roy.  malac.   Bclgique,   t.   XXIII,  4th   ser.,   t.   Ill, 
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1888,  p.  173. 

Gtiiotypo  by  original  deslgiiatioii,  AmpuUina  Willemeti  (Deshayes) 
(Jh>.c.  Coq.  loss.  Knv.  Paris,  t.  ::,  1824,  p.  141,  pi.  XVII,  figs.  11,  iL*). 
i^ociue.  l*aris  Hasiii.  Plate  iiO,  ligs.  10,  14. 

Ciommium  jacksonciisc  (Harris)  Plate  30,  fig.  5 

Amautopstit    juvhsfnicnsis    iiams,    ISDG,    Acad.    Nat.    8ci.    PuilaUelpiiia, 

Proc,  vol.  ALivlll,  p.  4/4,  pi.  AlA,  rig.  ;t;  Palmer,  19;i7,  Bull.  AuiUi. 

Paleoiit.,  vol.   \Hy  No.  32,  p.  138. 

biv.e   and   geucial   luini   as   suown    by   tlie   figiae;    whorls   10,   the    upper 

4  to  0  small,  the  otner  inereasn.g  in  Size  rapidly  ajid  becoming  shoulderea; 

body   whoil    laigo,   sliouldereu;    umbilicus    none    or    entirely    nulileu    by    a 

labial  callosity,      ihis  differs  from  A.  piroiata  Con.  by  its  greater  height, 

tne  well-delineil  shouMer  on  each  whorl,  and  the  absence  ot  an  umbilicus. 

L*ocality. — Jackson,   Miss. — [Harris,   1896.] 

Prof.  Harris  pointed  out  the  differences  between  this  Jackson 
species  and  C  perovatum  of  the  Claiborne  to  which  it  bears  a 
similarity  in  shape.  Both  differ  from  typical  Crommium  in  hav- 
ing a  more  elevated  spire.  However,  the  two  species  seem  to 
agree  more  closely  with  Crommium  in  the  character  of  the  um- 
bilical area  than  they  do  with  that  of  Pacliy crommium,  the  genus 
in  which  C  perovatum  was    segregated    by    Woodring.      (See 

Palmer,^"  1937,  P-  I37-) 

The  difference  between  the  slight  perforated  umbilicus  in  C. 
pero7'atum  and  the  nonperforation  in  C.  jacksonense  can  hardly 
he  of  generic  imiK)rtance  when  a  greater  gap  in  that  area  may 
be  seen  in  specimens  of  the  genotype  of  Crommium,  see  Plate  30, 
tigs.  10,  14. 

The  base  of  the  body  whorl  of  the  holotype  is  broken.  Ob- 
scure spiral  folds  show  through  on  the  shell  where  the  surface 
is  worn. 

Dimensions. — Height  of  spire,  15  mm.;  greatest  diameter,  21.5 
mm.  (holotype). 

Holotype. — No.  7445,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Mississippi 
(type). 

Genus    AMPULLELLA    Cox,    1931 
Cox,   Roy.  8o(\   Kdinhiirgh,  Trans.,  vol.   LVIl,  pt.  1.  lOai,  p.  :^8. 

i''Un«l('r  Crttmmium  pt  roiatam  in  tliC  work  rt-lVrred  lo,  a  typograpliical 
error  is  present,  p.  1.17.  In  tlie  noxt  to  tlu*  last  s^Mlten^'e,  first  paragraph, 
tlie  word  "not"  obviously  shoultl  Ik*  (k'lotod  to  conclude  tlie  statements 
in  the  preceding  sentences. 


^ 
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Genotype  by  original  designation,  Ampullaria  depressa  Lamarck  (Lam- 
arck, Ann.  Mu8.  nat.  Hist,  nat.,  1806,  t.  8,  pi.  61,  figs.  :^a,  Hb).  Eocene. 
Paris  Basiii.  Cossmann  and  Pisaarro,  Icon.  comp.  Coq.  foss.  fioeen^  En  v. 
Paris,  1910-191^,  t.  2,  pi.  X,  fig.  64-7. 

In  the  Claiborne  work,  1  retained  the  use  of  Ampullina  Bow- 
dich,  1822,  for  A.  rccitrva  and  A.  recurva  dumblei  of  the  lower 
Claiborne.  Anipullina  Bowdich  (Elements  of  Conchology,  p.  31, 
pl-  9»  fig-  2)  was  illustrated  by  a  single  unnamed  species.  Au- 
thors^^  have  interpreted  the  figure  given  by  Bowdich  as  that  of 
A.  depressa  Lamarck.  However,  more  recently  Cox  (Pal.  Indi- 
ca,  n.  s.,  vol.  XV,  1930,  p.  170;  1931,  op.  cit.,  p.  38)  doubted 
the  identity  of  the  Bowdich  figure  as  A.  depressa.     He  made  the 

* 

real  A.  depressa  the  type  of  a  new  genus,  Ampiillella,  and  sug- 
gested that  the  illustration  in  Bowdich  might  Ix?  N.  labellata 
Lamarck.  If  that  were  true  Amptillina  Bowdich  would  be  more 
EiispiraAike  and  would  be  synonymous  with  Labellinacca  Coss- 
mann (in  Cossmann  and  Peyrot,  Act.  Soc.  Linn.  Bordeaux,  t. 
LXX,  1918,  p.  188)  of  which  N.  labellata  Lamarck  is  the  geno- 
type. Until  the  species  figured  in  Bowdich  can  be  determined 
with  greater  certainty  than  supposition,  it  would  seem  that  Am- 
pullina  Bowdich  would  have  to  be  abandoned  in  any  strict  sense. 
Amptdlella  recurva  (Aldrich)  with  its  probable  variety,  A. 
dumblei  (Heilprin)  (Palmer,  1937,  pp.  133-134,  and  its  initial 
variety  in  the  Sabine  (Wilcox).  Eocene  (Harris,  Bull.  Amer. 
Paleont,  vol.  Ill,  No.  11,  1899,  P  9-2,  pl-  12,  fig.  i)  may  present 
characters  beyond  the  boundary  of  Ampullella.  Although  A.  de- 
pressa may  exhibit  a  perforate  condition,  it  is  more  frequently 
covered  in  the  umbilical  area.  T>'pically  A.  recurva  is  umbili- 
cated  but  the  form  in  the  Sabine  suggested  by  Harris  as  a  variety 
of  A.  recurva  is  imperforate.  Also,  if  A.  dumblei  (Heilprin)  is  a 
bona  fide  variety  of  //.  recurva,  it  would  represent  a  less  perfor- 
ate variety  of  the  stock  than  A.  recurva.  However,  A.  dumblei 
may  have  an  umbilicus  regardless  of  the  original  description.  It 
remains  to  be  seen  in  the  case  of  the  Claibornian  forms  men- 
tioned how  much  separation  should  be  made  on  the  degree  of 

2oDall,  W.  H.:  U.  S.  Geol.  Survey,  Prop.  Paper,  59,  1909,  p.  89;  Stew- 
art, R.  B.,  Acad.  Nat.  Sci.  Philadelphia.  Proc,  vol.  LXXVIII,  1927,  p. 
330;  Cox.  L.  R.,  Rept.  Paleont.  Zanzibar  Protectorate,  Mollusca,  1927, 
p.  20  nomen  duhium. 
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I*  pprfor;Ui'>n      Certainly  such  a  cliaracler  is  of  minor  importance 

'.'  in  llu'  (ainilv. 

FnmHy   XENOPHORID^E 
i;»iiu;   XKNOt'rrflKA   Kbcher  de  Waldheim,  1807 

FiKjiur  di-  Wnl.llicM.      VI'- I' lLiIT,  Moscou,  vol.  3,  1807,  p.  2I3.»i 

(lonotyjip  by  miiiH.n     ■■■      ■ ri,  ("Stay    (ZoSL  Sw.  LoailoD,    froc., 

pt.  XV,  mi.  j:   I..-   .        ■  ■     :.'ih-phorv»  Born,   1780,  =   T.  troebi- 

fartni*  Born,  IS'.-i  (lii.l.>  \[ii-.  i  rir^jiiel  VimlobonenNa,  p.  355)  (—JC. 
la-i-lgota  Flw.ifr  lii'  WiiMln'iin |.  J.itiug.  North  Carolinu  U>  Brazil.  PomU. 
Buttern  Aiia-rirn.  Clcndk  ami  Aauayo,  JolniBonia,  IS4:),  No.  8,  pi.  1.  fif^ 
1-2. 

XeMHthoM  troclilfnrmli  (Born)  Plate  30.  Rge.  15-lB 

Ttirlio    tncW/c'rinu    Burn,    1778,    Indu    Musel    Cfeaorei    ViniloboncnBis, 

p.  .ISA, 
Trochvt  eevrh^liaphoTiui  Boru,  1780,  Trntacen  Muwi  Givarei  Viniluboti- 

on«l«,  |i,  :f:i;i,  ti.li,  .VII,  (!«».  21-22. 
/•hiiruK  )■■   .    ■'■■  '  'I'  il,   wr.4,  WaiW,  Kept.  Agr.  and  Oeol.  MissuBippi, 
p,  -JSii,   ,-     \'  .i^.   Bb:   tkinrml,   18(55.  AcA.l.  Nat.  Bci.   VhUu- 

<Mlh.::  II     i>.  2lt2,   Ib'iirlnt,   10:19,  Bull.  Atntr.  PiUcoiit., 

vul.  .\\  I  ■  II     ■".  IB.  pl.  *.  flgs.  fla,  81j. 

(MujtlM  I" •"  i.ii.i.i...   iMiri,  Am.  .Idiir.  Onnch.,  vnl.   1,  p.  3A. 

Xtnophvrtt   rtc'.iiio   L'mii;t.i,  ep,   aub.,    .Ic    Grcgorio.     1890,    Ann.    0*ol. 

P*I*oiH..  7  Uv..  p.  144. 
.Vnophora  htinith«  D.ill,  1»9IJ,  Wai^ier  Free  Inst.  Sei.,  Tmns.,  vat.  :i, 

)il.  I,  pi.  4,  flgt.  10,  lOn  non  Cuura.l.  1848. 
XenDplmra  eom-hnUnpluira   (Born),  Dsll,  1HH2,  Wa^er  Froe  lort.  tki.. 
Trnnii„  vol.  ^1.  pt.  II,  p.  360  parn'm ;  Ilarria,  18S9.  Bull.  Anier.  Pitlfxiit.. 
V..I,  Til,  Nfi.  II.  |..  NS.  pi,   M.  fig.  17. 
rr    ,Vi'«oi(ft.>f.i.   >p,   P.iliiii-r,   1M7,   Bull,   Amet.   Pnli^iit.,   vol.   VII,    No. 

.13.  p.  14;i,  pi.  14,  flgs.  1,  2,  6. 
Tt«t!i  liiiptTMimln.  rDi!ve»>-«>nira..anfrarlibu3,  plieAto-rugMiB,  basl  eon- 
MVK,  a|H>rtum  fnlf'ata.^[BorD,  1780.] 

The  K(Kene  members  of  this  species  displayed  a  preference  for 
bivalves  in  cementing  bits  to  the  surface  of  their  shells.  How- 
ever, lite  material  si>  uscil  was  not  limited  to  the  shells  of  pelecj- 
|Hxls  nor  to  a  i>articular  genus  or  species.  The  attached  frag- 
n;em  was  connecteil  h\  its  convex  surtace.  The  umbilical  area 
was  inH<cn\>nne  or  iiania)l>'  i»er(oraie. ' 

Oall  was  the  first  to  identify  the  common  Tertiarj'  fossils  of 
*asten»  an<'.  sxuthem  .\merica  .YcnoyAora  as  equivalent  to  the 
living  species  of  eastern  I'rited  States  and  the  Antilles."  He 
also  iiHrluiletl  the  CretaC"Mus  .Y  Irf-osus  of  Morton.  Later  au- 
thors have  retaineil  Morton's  nan>e  for  the  Cretaceous  shells. 
Many  i^'  the  Cn?tacei>us  >i>ecimens  occur  is  casts,  tfierefore,  it 

•■-f^:*!..'!.    r.i,;:      .I.-..I,   l.>iifijvli.>l_   t.  3.   ISS:.   pp.  251-253,   reprial    of 
!>!<.  "1-x  :^U  .>n  A~ia.ifk.vii  ot  Viaehft  Jr  WaUteiM. 
iiSw^  iVBcK.  W,  J„  an.!  Acuia.  C  li.:  Johwaia.  Xt  8,  19H3,  pp.  l-S: 
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is  difficult  to  l)e  certain  of  their  specific  identity.  The  material 
so  far  discussed-^  from  the  Midway  (Paleocene)  has  hecn  in 
the  form  of  casts,  and  hence  the  determination  must  be  limited. 

Tlje  Miocene,  Recent,  etc.,  synonymy  is  not  included  in  the 
present  report. 

Dimensions.— H^'iglit,  17.8  mm.;  greatest  diameter,  30  mm. 
(lectotype.  A',  rcclusa). 

Lectotype. — (A'.  recUisa)  No.  13195,  Academy  of  Natural 
Sciences,  F^hiladelphia,  I^a. 

Occurrence. — Sabine  (Wilcox)  and  probably  Claibornian 
Eocene.  Jackson:  Moodys  Branch  marl,  localities  785,  881, 
1051,  10;  7,  8;  I,  1 1 19 — Yazoo  clay,  locality  915.   [A',  rcclusa.^ 

Xenophora  humilis  (Conrad)  Plate  30,  fi^,  2 

Phorus  humiliff  C()nra«l,    1847,   Acad.   Nat.   8ci.   Philatlelphia,   Proc,   vol. 

ill,   p.   2S5;    Ckiiiratl.    1«48,    Acad.    Nat.    8ei.    Philadelphia,   Jour.,    2a 

ser.,  vol.   1,  p.   116,  1)1.   11,  fig.  46. 
Oniuitus  humilis  Coiiuui,   l86r>,  Am.  Jour.  Conch.,  vol.  1,  p.  li.'I;   Conrad, 

18G6,  Smithsonian  Misc.  Coll.,  vol.  Vll,  No.  200,  p.  25. 
Xtnopkora  humilia  (Conrad),  I>all,   I8i)2,  Waj^ner  Free  Inst.  Sci.,  Trans., 

vol.  :i,  Pt.  II,  i».  .{Ol;   nun  Dall,  1890,   Wa^nor  Free  Inst.  Sei.,  Trans., 

vol.  3,  pt.  1,  pi.  4,  figs.  10,   10a. 
Xeiwpttora  humiliff  (Conrad),   Vauglian,  189G,   U.  8.  (leol.  Survey,  Bull. 

142,  p.  50; 
Depresse<l;    volutions    five,    with    comparatively    large    shells    an<l    frag- 
ments adhering;    body  whorl  very   wide,   much   depressed;    base   Hat;    near 
the  periphery  concave.     Wi<lth  8-10.     Height  V4. 

I  found  but  one  specimen  of  its  shell,  which  seems  to  be  less  elevated 
than  the  other  species. — [Conratl,   1847;    1848.] 

This  species  was  described  from  Vicksburg,  Mississippi,  Olij^o- 
cene.  Jacksonian  specimens  of  the  species  were  reported  by 
I^all  from  the  "White  limestone"  at  Claiborne  Bluff,  from  Jack- 
iion,  Mississippi,  and  from  the  Ocala  limestone  in  Florida. 
Vaughan  listed  the  species  from  Montgomery,  Louisiana.  I  have 
not  found  s[)ecimens  in  our  collections  and  due  to  the  war  have 
not  been  able  to  examine  the  shells  at  the  U.  S.  National  Mu- 
seum identified  by  Dall  and  Vaughan. 

Dimensions. — Height,  8  mm. ;  greatest  diameter,  20  mm.  (lec- 
totype). 

Lectotype.—  No.  13521,  Academy  of  Natural  Sciences,  Phila- 

23Harris,   (J.   D.:    Rull.   Amer.   Paleont.,   vol.    I,    No.   4,    ISOO.   p.   117.   pi. 
12,  figs.  12,  13;  Gardner,  Julia,  Univ.  Texas  Bull.,  No.  .i.UH,  1935,  p.  299. 
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delphia,  Pa. 

Occurrence. — Jackson  Eocene  (Dall  and  Vaughan).  Vicks- 
burg  Oligocene  (type). 

Family  CALYFTRJEID^E 

Genus  CALYPTR^EA  Lamarck,  17992* 

Lamarck,  8oc.  Hist.  Nat.  Paris,  Mem.,  1799,  tab.  facing  p.  70,  Calyp- 
traea;  No.  54,  p.  78  Calyptrwa. 

GK?notyi>o  by  monotypy,  Patella  chinemtut  Linnaeus  (1758,  p.  781).  Recent. 
Englniul  through  the  Mediterranean.  Fossil.  Tryon,  Manual  Conch.,  vol. 
VIII,  1886,  pi.  :U,  figa.  56,  57. 

Section  TRGCHITA  Schumacher,  1817 
(Trochatella  Lesson,  Voy.  *  *  Coquille, ' '  ZooL  2,  p.  389) 

Schumacher,  Essai  (Pun  nouveau  Syst^ine  des  Habitations  des  Vers 
Testaces,  1817,  p.  184. 

Type  by  subsequent  designation,  Dall,  (1909,  0.  S.  Geol.  Survey,  Prof. 
Paper,  59,  p.  81),  T.  radians  hamarvk-- Trochit a  spiralut  8chumachet=  .<^ 
Patella  trovhiformis  Gmolin,  1791  {non  Valypiro'a  trochiformis  Ijamarck, 
1802  -  r.  aprrta  (Solander),  1766).-.'5  Panama  to  Peru.  Recent.  Tryon, 
Manual  Coneli.,  vol.  VIII,  1886,  pi.  :}5,  iigs.  84-88. 

After  examining  the  genotypes  of  Calyptrtpa  and  Trochita  and 
comparing  them  with  the  variation  of  character  as  seen  in  C. 
aperta,  an  agreement  with  Dall  and  Thiele  is  reached  that  Tro- 
chita is  not  of  more  than  sectional  value.  Other  authors  sep- 
arate the  two  into  distinct  genera  or  subgenera.  C.  aperta  is  an 
intermediate  form,  resembling  Calyptrcra  in  typical  sculpture, 
but  affiliatin'j  more  with  Trochita  bv  the  umbilical  area.  The 
l)erforate(i  area  with  the  labium  is  usually  broken  in  the  fossil 
shells.  In  a  collection  of  i8  si)ecimens  of  the  high  conical  vari- 
ation of  C.  aperta  from  V'er,  France,  nearly  every  specimen  has 
that  region  ])erfectly  preserved.  The  shape  of  the  columella  and 
inner  lip  is  t\  pical  of  Trochita.  Among*;t  the  i8  shells  are  indi- 
vi<luals  showing  variation  from  lack  of  an  umbilical  opening  to 
where  the  overl-ip  of  columellar  callus  extends  about  one-third 
the  len^nh  of  labium  or  aj^ertural  shelf.  On  other  specimens  of 
C.  apota  witli  a  more  flattened  shape,  the  overlap  is  increased. 
None  seen  has  reached  the  stage  as  (Kcurs  in  typical  Calyptrcra. 


Calyptriea   aperta    (Solandi«r)  Plate  31,   figs.   2,   4-12 

Tnnlius   (ifHrtiiH   Solrnider,    17(>(>,    in    Rrandor,    Fossilia    Hnntouiensia,    p. 
9.  pi.  1,  figs.  1,  2. 

-•Sum.  Opinion  Rond.,  No.  94,  Int.  Ruh»8  Zool.  Nonien.,  Smithsonian 
Miac.  Coll..  vol.  7:5,  No.  4,  1920,  p.  VI,  Cahtptrwo  Lam.,  1799,  mt..  Patella 
chine II.SIS  L.,  placiMJ  in  the  Ofticial  List  of  (it'nerie  Names. 

■^■'Fidc  Deshayes,  U.  P.,  an<l  Milne  Edwards,  H.:  Hiqt.  nat.  An.  sans 
Vert.,  2d  ed.,  tome  7,  1836,  p.  627. 
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Trochus  opercularis  Sol^uder,  op.  ctt.,  fig.  3. 

CalyptrcBa  trochiformis  Lamarck,  1802,  Ann.  Mus.  nat.  Hist,  nat.,  t.  1, 

p.  385;  Dall,  1892,  Wagner  Free  Inst.  8ci.,  Trans.,  vol.  3,  pt.  II,  p. 

352.     Non  Gmelin,  1790. 
Calyptrcea  apcrta    (Solander),   Harris,   1899,   Bull.  Amer.   Palcont.,   vol. 

Ill,  No.  11,  pt.  II,  p.  84,  pK  11,  figs.  13-16;  Maury,  1912,  Acad.  Nat. 

Sci.    Philadelphia,    Jour.,    2d   ser.,    vol.    XV,    p.    99,    pi.    XIII    fig.    5 

Midway   (Palcocene),  Trinidad;    Palmer,   1937,   Bull.  Amer.   Paleont., 

vol.  VII,  No.  32,  p.  145,  pi.   16,  figs.   1,  2,  3,  5;   Olsson,   1944,  Bull. 

Amer.  Paleont.,  vol.  XXVIII,  No.  Ill,  p.  90,  pi.  9,  figs.  10-13. 
Calyptrcea    {Trochatella)    aperta    (Solander),    Olsson,    1928,    Bull.    Amer. 

Paleont.,  vol.  XIV,  No.  52,  p.  62,  upper  Eocene,  Peru. 

The  complete  Eocene  synonymy  and  original  description  were 
given  in  my  Claiborne  report,  hence  they  are  not  repeated  here. 
For  further  references  to  synonymy  of  the  species  see,  Dall, 
Harris,  and  Palmer.  I  am  not  sure  that  Calyptrcea  alta  (Con- 
rad) is  the  same  as  C.  aperta  and  hence  have  ceased  to  follow 
Dall  in  uniting  the  two  names. 

The  nucleus  is  composed  of  2j/i  to  3  whorls,  the  first  whorl 
minute,  with  the  following  whorls  greatly  enlarged  and  flared 
hornlike;  the  apical  whorls  are  elevated  but  there  is  no  distinct 
demarcation  between  the  nuclear  shell  and  the  postnuclear  whorls. 
Often  there  are  microscopic  widely  spaced  radiating  lines  over 
the  enlarged  portion  of  the  nucleus.  Following  the  protoconch, 
there  is  a  more  or  less  smooth  stage  consisting  of  a  whorl  which 
is  smooth  except  for  coarse  lines  of  growth.  In  general,  the 
stage  succeeding  the  smooth  period  has  the  surface  of  the  shell 
covered  with  microscopic,  wavy  or  irregular  radiating  striations. 
These  may  be  retained  throughout  the  remainder  of  the  shell 
growth  and  be  conspicuous  on  adult  shells.  The  illustrations  of 
the  Claiborne  shells  (Palmer^  i937>  pl-  i^»  ^Rs.  i,  5),  as  well  as 
the  Jackson,  bespeak  this  feature.  Superimposed  over  the  fine 
radiating  lines,  hooked  nodes  or  spines,  or  frilled  lines  of  growth 
occur.  The  growth  of  the  shell  may  be  accelerated  so  that  the 
intermediate  stage  of  radiating  lines  is  crowded,  and  the  coarse 
puckered  lines  of  growth  predominate  as  in  figures  11,  12,  Plate 
31.  In  some  young  stages,  the  radiating  lines  are  omitted.  The 
described  stages  have  been  followed  through  in  both  the  Clai- 
borne (Gosport  sand)  and  Jackson  specimens.  Orangeburg, 
South  Carolina,  McBean  formation,  lower  Claiborne  and  Clai- 
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borne  Blutt,  Gosport  sand,  shells  include  similar  high-coiled 
elongate-spinose  forms  as  do  specimens  from  Ver,  France,  Au- 
versian  Eocene.  Spinose  individuals  were  probably  as  abund- 
ant elsewhere  in  the  Claibornian  but  the  preservation  of  the 
Orangeburg  shells  is  unique.  Delicate  parts  were  destroyed  in 
a  less  favorable  environment  for  preservation. 

No  new  data  or  points  of  view  have  been  established  which 
will  enable  one  to  separate  specitically  the  English,  French,  and 
American   migrants   of   Calyptrcca   aperta    (Solander).      If    the 
Euroi>ean  and  American  synonymies  of  the  species  are  examined, 
the  attempts  of  authors  in  the  past  to  separate  from  the  parent 
stock  some  of  the  numerous  variations,  are  obvious.     1  have  not 
e^amineil  Oligocene  and  Miocene  collections  to  verify  DalFs  and 
.Martin's  determinations  tliat  the  si>ecies  extends  into  the  Chesa- 
peake  Miocene.      The   specimen   figured   by    Martin    (190^,    pi. 
LIX,  fig.   i)   is  similar  to  typical  C.  aperta.     The  individual  of 
figure  3b,  plate  LIX  is  merely  a  young  shell  of  the  species  called 
C.  aperta.     It  was  named  a  new  sj^ecies,  Calyptrcca  (jreensboro' 
cnsisy'^  by  Martin,  the  si:)ecimen,  figs.  3a,  3b,  being  the  holotype. 
This  is  not  a  valid  species.     The  shell  is  immature  as  can  be  de- 
termined from  the  figure,  consisting  of  1  or  i  Vl>  whorls  beyond 
the  |)rotoc()ncli  and  bearing  the  fine  radiating  striations       This 
is  tNi)ical  of  the  corresjxinding  third    or    striated    stage    of    the 
IvKcne  Calyptrcca  aperta  as  ilhistrated   (Plate  31,  Wj:^.  q).      The 
shell  JKM'ng  young,  in(Hcates  that  the  Miocene  Calyptrcca  passes 
through  :i  similar  evolution  in  s|)ecics  development. 

A.  A.  ( )lsson  ( 19^-1 )  has  collected  and  figured  si>ecimens  from 
the  Cretaceous  of  Paita,   Peru,  that  a|)|)ear  to  be  typical   repre- 
sentatives of  the  s]>ecies. 
Pi nw iisions.-  -Height,   9    mm. ;    greatest     diameter,     18     mm. 
(medium-sized   specimen).      The  s|)ecies  varies  so  much   in   di- 
mensions, that   these  measuiements  of  one  s])ecimen  should   !)e 
used  oiil\    ns  a  criterion  of  the  averairc  growth. 
7  y/^('.  -  Pritisli   Museum    (Natural   History). 
Occurrence-    Srhine.      Lower  Claiborne,  (iosport  sand.  Jack- 

-'"Martiu,    (r.    C:       MarvlaiKl    (Jcol.    t!>iii\('v,    Mioci'iic,    11M)4,    p.    «48,    j>l. 
LIX,   li^s.   .la,   .ih. 
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son:  Moodys  Branch  marl,  localities  921,  785;  iicxd,  900;  883, 

10,  II,,   15;   1 121;  912;  Yazoo  clay,  localities  2,  913;  Danville 
Landing  beds,  locality  6. 

Calyptnea  alU  (Conrad)  Plate  31,  figs.  1,  3 

Trochita  alia  Coiira<l,  1854,  Wailes,  Kept.  Agr.  Geol.  Mississip])!,  p.  289, 
pi.    XV,    figs.    :Ja,    3b;    Conrad,    1855,    Acad.    Nat.    Sci.    Philadelphia, 
Proc,    vol.    VII,    p.    259;    Reprint,    1939,    Bull.    Amer.    Paleont.,    vol. 
XXIV,  No.  86,  pp.  5,  19,  pi.  2,  figs.  3a,  3b;  Conrad,  1865,  Am.  Jour. 
Conch.,  vol.  1,  p.  33;  Oonrad,  1866,  Smithsonian  Misc.  Coll.,  vol.  VII, 
No.  200,  p.  24.     ATOM   Trochita  cUta  Hutton,  1885. 
Conic,  elevated,  with  three  or  four  transverse  undulations;   ratlii  prom- 
inent, rounde<l,  very  irregular,  interrupte<l,  somewhat  tuberculated ;   vertex 
central,  spiral,  somewhat  prominent. — [Conrad,  1855.] 

Dall  in  1892  (p.  352)  included  this  species  under  C.  trochi- 
formis  (=aperta)  Conrad.  I,  in  the  Claiborne  work,  on  Dallas 
authority,  inserted  C.  aita  in  the  synonymy  of  C.  aperta. 

The  two  species  are  distinct  and  only  the  apical  end,  if  broken 
and  isolated  from  the  remainder  of  the  shell,  could  be  confused 
in  the  two  forms. 

The  nuclear  whorls  are  minute,  spiral,  pointed  and  smooth, 
consisting  of  probably  ij^  whorls  with  the  following  whorls  en- 
larged and  smooth ;  the  coarse  radiating  ribs  begin  on  the  follow- 
ing whorls  and  .cover  the  whorl  of  the  remaining  portion  of  the 
shell.  It  may  be  that  all  of  the  smooth  apical  end  is  the  proto- 
conch. 

Dimensions. — Height,  14.5  mm.;  greatest  diameter,  21. i  mm., 
flectotype). 

Lectotype. — No.  13 194,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  localities  785,  881 ;  883, 

11.  Yazoo  clay,  locality  915. 

Family  CAPULIDiH 
Genus  CAPULUS  Montfort,  1810 

Mont  fort,   Conchyliol.  8yst.,   t.   2,   1810,   p.   54. 

Genotype  by  original  designation,  Patella  hunijaricus  Linnaeus  {nngar- 
ica,  1758,  j).  782).  Living.  Iceland  to  Aegcnn.  Greenland  to  Florida. 
Fossil.  Miocene-Pliocene.  PJiiroju?.  Harnier,  Palawnt.  JSoc,  vol.  LXXV, 
1923,  p.  763.  pi.  LXI,  figs.  1,  2;  Trvon,  Manual  Conch.,  vol.  VIII,  1886, 
p.   131,  pi.  39,  figs.  72-74. 

Capulus  americanus  Conrad  Plate  32,  figs.  8,  12-15 

CapuliM  Amrriranvs  Conrad,  1854,  Wailes,  Kept.  Agr.  (Jeol.  Mississipjii, 
p.  289.  pi.  XV,  figs,  la,  lb;  Conrad.  1855,  Acad.  Nat.  Sci.  Philadel- 
phia,   Proc,    vol.   VII,   p.   259,    Reprint,    1939,    Bull.    Amer.    Paleont., 
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vol.  XXIV,  No.  86,  pp.  5,  19,  pi.  2,  figs,  la,  lb;  Conrad,  1865,  Am. 
Jour.  Oonch.,  vol.  I,  p.  33;  Conra<l,  1866,  Smithsonian  Misc.  Coll.,  vol. 
VII,  No.  200,  p.  24. 
Amalthea   americnna  Dall,    1892,   Wagner   Free   Inst.   Sci.,   Trails.,   vol. 

3,  pt.  II,  p.  358. 
Obliquely  ovate,  longitudinally  contracted  on  one  side;   lines  of  growth 
profound;   summit  very  oblique;   apex  profoundly  prominent,  acute,  curv- 
ing towards  the  base  and  projecting  far  beyond  the  basal  margin;  aper- 
ture obtusely  oval  or  suborbicular. — [Conrad,  1855.] 

Nucleus  minute,  dextral,  spiral,  consisting  of  about  2j4  whorls, 
elevated  and  distinctly  marked  from  the  postnuclear  whorls; 
postnuclear  whorls  not  coiled,  horn-shaped,  <:onvex  above,  con- 
cave below  the  beak,  the  convexity  often  increasing  with  af^e, 
the  umbo  becomes  hooked ;  shell  smooth,  wrinkled ;  muscle  scars 
prominent;  apertural  margin  thickened  with  age,  irregular  in 
outline,  depending  on  the  character  of  the  attachment. 

The  nucleus  and  young  shells  of  this  species  may  be  distin- 
guished from  the  same  stage  in  Calyptr<pa  (Trochita)  aperta  in 
that  the  protoconch  of  C.  americanus  is  raised  above  the  surface 
c»f  the  jKDstnuclear  shell,  the  whorls  of  the  spire  of  the  nucleus 
are  elevated,  and  the  whole  appears  helicoid,  while  in  CaJyptrcra 
the  nucleus  is  sunken,  and  the  bodv  whorl  is  flared  like  a  horn. 
There  is  not  the  sharp  demarcation  between  nuclear  and  post- 
nuclear Staines  in  Calyptrcca  aperta  as  in  Capulus  americanus. 

Iredale^^  described  the  nepionic  stage  of  Capulus  unnaricus 
(hutujaricus)  as  consisting  '*of  a  regularly  coiled  smooth  helicoid 
of  one  and  a-half  whorls  succeeded  by  a  varix." 

This  is  a  common  Jackson  species  Langdon^*  rejXDrted  find- 
ing it  associated  with  Vickshurg  Oligocene  sheUs  at  Byram  sta- 
tion, Mississippi.  Such  an  occurrence  does  not  seem  to  have 
been  verified  by  later  authors. 

Dim<cnsions. — Height,  30  mm. ;  greatest  diameter  of  aperture. 
19  mm.  (large  specimen). 

Holotype. — No.  13193,  Academy  of  Natural  Sciences.  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  localities  693,  879,  921, 
785,  1051:  922;  1 121;  10,  IT,  15,  883,  1054;  7,  8.  9,  912;  16; 
923,  1 1 19.     Yazoo  clay,  locality  2.     Danville  Landing  beds,  lo- 

2"Invlnlo.  T.:   Mom.  Queensland  Muscuni,  vol.  IX,  1929,  p.  277, 
2>*Laiig«lon,  D.  W.,  Jr.:  Am.  Jour.  Sci.,  3<1  scr..  vol.  XXXI,  1886,  p.  205. 
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calities  6;  14. 

Family  HIPPONICIDiE 

Genus  HIPPONIX'^»  Defrance,  1819 

{Amalthea  Schumacher,  1817  non   Kafinesque,   1815) 

Defrance,  J.  Physique,  Chimic,  Hist,  nat.,  t.  88,  1819,  Jan.,  p.  217, 
figs.  1,  a-f. 

Genotype  by  subsequent  liesignation,  Gray  (Zool.  80c.  London  Proc, 
pt.  XV,  1847,  p.  157),  Paiella  vornucopitr  Lamarck  (Ann.  Mus.  nat.  Hist, 
nat.,  t.  1,  1802,  p.  ',\\\).  Kocnic.  Paris  Basin.  Cossmann  an«l  Pissarro, 
Icon.  comp.  Coq.  foss.  fioc^ne  Env.  Paris,  t.  2,  1910-191.'^  pi.  XII,  figs. 
741. 

As  far  as  fossil  shells  are  concerned  the  most  reliable  criter- 
ion for  separating  Capulus  and  Hipponix  is  the  spirality  of  the 
nuclear  whorls.  This  differentiation  may  be  elucidated  by  figures 
I,  12,  14,  Plate  32,  showing  representatives  of  the  two  genera  in 
the  Jackson.  The  shape  cannot  be  depended  upon  because  su- 
perficially some  gerontic  shells  of  C.  am^ricanus  assume  a  shape 
which  could  easily  be  confused  with  that  of  H.  cornucopicr,  the 
t\  pe  of  Hipponix.  All  authors  are  not  consistent  in  characteriz- 
ing the  nuclear  whorls  of  the  two  genera.  The  genotypes  of  both 
genera  have  fine  radiating  lines  and  both  have  the  well-defined 
horseshoe-shaped  <:icatrix. 

Hipponix  pygmieuB  Lea  Plate  32,  figs.  1-3 

Hipponix  pyfjmcca  Lop,  1833,  (k)nt.  Geology,  p.  95,  pi.  3,  fig.  75. 

For  complete  synonymy,  oritnnal  description,  and  figures  see. 
Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  1^9, 
pi.  13,  figs  i-^L  8,  i)\  pi,  82,  figs.  13,  14;  Bull.  Amer.  Paleont, 
vol.  XXVIII,  No.  112,  1944,  p.  7. 

Shell  small,  conical  with  the  apex  overhanging;  ai)ex  knoblike, 
not  spiral,  smooth;  postnuclear  whorls  entirely  covered  with 
fine  radiating  striations,  the  size  of  the  interspaces  varies  from 
less  than  the  width  of  the  rib  to  at  least  twice  the  size  of  the  rib. 
Irregular  concentric  growth  stages  are  conspicuous. 

The  species  can  be  distinguished  readily  from  the  young  of 
Capidus  americanus  by  the  presence  of  radial  striations  and  the 
absence  of  the  helicoid  nucleus  in  H.  pygmceus. 

This  species  is  abundant  in  the  Moody s  Branch  marl  at  Jack- 
son, Mississippi.  It  is  also  .common  in  the  Gosport  sanfl  at  Clai- 
borne Bluff.    The  same  differences  in  the  size  of  the  interspaces 

2BThe  original  spelling  is  Hipponix.  Hipponyx  Defrance,  Blainville, 
Bull.  Soc.  Philom.,  1819,  p.  9  is  only  a  notice  of  the  original  article,  iide 
Smith,  1906,  p.  123. 
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hxrtv.een  the  n\rs  an*  I  the  shape  of  the  sliell  exist  at  botli  places. 
1  he  irreatest  diameter  mcasureij  for  a  Claiborne  shell  of  H. 
f\»rm<tus  was  5  oini..  and  4  mm.  for  a  Jackson  imli vidua!.  H. 
sylicrvf'is  H.'irris  of  the  Sabine  1  Wilcox »  Iiocene  attains  a  size 
'  f  II  !::in-.  greatest  diameter.  H.  z-a^jus  Palmer  <  Bull.  Amer. 
rale<»ni..  vol.  XXVIII.  Xo.  112.  1944.  p.  61.  known  by  a  single 
■r>€*'imen  fn.m  the  Gosport  sand,  is  the  largest  form  of  the  genus 
5*;  i?.r  known  from  the  somhem  Eocene.  The  shell  of  that  spe- 
cies In  22  mr.:..  greater. diameter.  That  measurement  is  com- 
parable to  that  of  the  genotype  in  the  Paris  Basin. 

D it: tensions. — Heii:ht  1  ffreatest  convexity  L  1.5  mm.;  greatest 
''iameter.  3-f-  mm. 

Lectotype-  Si*.  5451.  .\ca«!emy  of  Xatural  Sciences,  Phila- 
''el[»hia.  Pa. 

Occurrence  -  Lr)\\'cr  Qaibome.  Gosport  sand.  Jackson. 
?'oodys  Pranch  marl.  lr>calities  OJI.  785:  000;  J'>83 ;  1055. 

Family  RISSOIMD^ 

Genus  RISSOIMA  d'Orbi^ny.  1840 
rrOrhignv.   Vov.   -ians   IWhkt.   MerM.,   t.   3.   l>4n.   jk   :*95,  pi.  53,   figB. 

11  16. 

0«'r!r»t;  (•♦■    \>y   nH.»i!»>typy.    //t.v>ioi/<<i    ini-n    .1  *Ori»igny.    Living.    Pern.    Chile. 
Tryon.    Mnitu.'il   ('«»n<-i;..   vol.    IX,    I'^'^T,   pi.   3o.   tig.    lo. 
RinHcina  miH-iAsippicnsij*   Meyer  Plate  30,  fi^.   8 

y/'.v  .  rui  J/^.s'."." »/>/>»> /'.s'.*  MovtT.  l^**»i.  (t»i>1.  fc^urvey  Alabama.  Bull.,  No. 
1.  pt.  II.  p.  6y.  \A.  2.  fig.  17:  Ihiil,  1M»'J.  wigner  Frw  Inst.  8cL, 
Tr.'tn.M..   vol.  :J,   pt.   II.   i>j».   '.\4'2.  :>4.*i. 

Th«-  only  H|H««:ini»'n  foiiri'l  h:i-«i  four  smooth,  embryonic  whorls;  tht»  first 
twr»  »)f  wliirii  form  a  «li.»»k.  thtis  making  th**  a{>ox  blunt:  then  four  a«lult 
wliorl-  follow  whirh  an.'  sliglrly  «»onvox.  aii'l  are  'lonsely  (.»overe«l  by  in- 
<li«»tinrt.  ro'in«le«l  oMii|!ie,  transwr"***  rib'*:  !«*»♦'  with  faint  revolving  lines; 
a|i*rtiir»'  S4>mili]nar.  faintly  rhaiiiU'lr.l  .interiorly:  r^n^etiing  i»o»teriorly. 
t!.n«*  iriving  a  strongly  «iigmoi<l  apiKViranre  to  the  outer  lip. 

Lnrnlit f /.--', J iu-knon,   Mims. — [Meyer,    l'^***?.] 

So  far  this  species  is  known  only  from  the  holotype.  It  has  a 
tvpiral  ri-isoinriid  af»erture  an<l  thickened  lips.  The  species  does 
nrit  fjelonif  tr)  Rissoipia,  s  s  It  is  nearer  to  those  5|>ecies  siich  as 
R  cxpmisd  rar[>enter."'  iX/,3,  livin*:.  Mazatlan  <  Bartsch.  I*.  S. 
.Vat.  .Mil-..  TrrK-..  vol.  40.  h>I5.  ]>.  J^>.  i»l.  J>^.  i\'^  5».  The  hnij^i- 
tii'iinal  ril)N  i\()  not  e.xten*!  over  the  whole  of  the  NhK   whorl,  antl 

N;irri"    pmwriij.i*'.!    \,\    /;.    fjpnnsu    !)•  s   :!yt'>.    An.    "raiis    Vert.,    vol.    II, 

1  ***ll .    j'.    illMi    '  '}\K    ^  OA^itnin  n  III    I  .  itini>n     •  I )» -"•■••^•|'«* 
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there  are  fine  revolving  lines  on  the  base. 

Dimensions. — Height,  2i—  nim. ;  greatest  diameter,  i.5±:  mm 
Holotypc—  Vi^oXo^y  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Mooch s  T^ranch  marl,  Jajckson,  Miss.  (type). 

Genus   OTTOINA,    new   jfenus 
Genotype,   Scalaria   kinkcUni    Meyer.     Jackison    Eocene.     Jackson,   Miss- 

Small,  elevated ;  nucleus  smooth,  composed  of  about  two 
whorls ;  smooth  base ;  surface  with  strong  longitudinal  ribs  which 
are  strongly  curved,  forming  a  deep  sinus  at  the  posterior  area 
of  the  aperture  and  producing  a  twisted  flaring  anterior  margin 
to  the  aperture. 

The  distinctive  feature  of  the  genus  is  the  reflected  posterior 
margin  of  the  ai)erture,  resembling  this  character  in  the  Rissoini- 
(hr.  esi)ecially  Lcaella  Cossmann  (L.  cossmanni  Aldrich,  Palmer, 
1037,  P^-  ^»  fi^-  4)  of  the  Claiborne  Kocene.  Ottoina  differs  from 
that  genus  in  beinjj^  coarsely  sculptured  by  longitudinal  costae. 
Lcaella  is  sm(K)th.  Ottoina  differs  from  most  of  the  ij^enera  in  the 
Rissoinida?,  particularly'  Rissoina  d'Orbigny,  in  the  lack  of  a  vari- 
cose labrum  or  thickened  labium. 

Ottoina  kinkelini   (Meyer)  Plate  30,  ftg.  9 

Scalaria  Kinkrlini  Meyer,  1886,  Bericht  yenckenlwrg.  natiirf.  Gesell., 
p.  5,  pi.  1,  fig.  14. 

Klein.  Zwei  aufgehlasene  glatte  Windungen  hilden  «len  Nucleus.  Er- 
wachsene  Unij^an^je  mit  Hcharfen  Ri|)i>en  bedeckt,  ungefahr  zwolf  auf 
jo«ler  Windun^.  Diese  Ri|»i)en  stehen  zienilich  jj^era<le  auf  <len  jiingeren 
I'mgiin^en,  wt'idc  n  auf  <len  alteren  al)er  schriiger  und  Bchliesslich,  8-f6rmig 
^e)K>^en.     Basis  glutt,   Miindung  oval. 

Die  Art  iat  nacli  lierrn  Dr.  F.  Kinkelin  in  Frankfurt  a.  M.  bcnnant. 
[Meyer,   188(5.] 

Dimensions. — Height,  2  mm. ;  greatest  diameter,  i  mm. 
Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Family  ARCHITECTONICID^E 

Genus  ARCHITECTONIC  A  Roedinp  in  Bolten,  171)8 

{Solarium   Lamarck,   171)9) 

Roeding  in   Bolten,  Museum  Boltenianum,  pt.  2,   1798,  p.   78. 
GenotyiK*   by   subsequent    desi^ation.   Gray    (Zool.    8oc.    London,    Proc, 
pt.   XV,   1847,   p.    151,   **Architectoma*'),    Trochus  pcrnpectivus   Linnscus, 
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(1758,  p.  757).  Living.  Inilo-Pacific.  Tryon,  Manual  Ck>neh.,  voL  IX,  1887, 
pi.  2,  figs.   18,  19. 

Architectonica  (Architectonica)  bellistriata  Conrad        Plate  32,  figs.  16-19 
ArchiU'cionica  bellistriata  Conra<l,  1854,  Wailes,  Agr.  Geol.  Bept.  Miss- 
issippi, p.  i:89,  pi.  XVII,  figs.  2a,  2b;  Conraa,  1855,  Acad.  Nat.  8cL 
Piiilji(lt?lphia,    Pioc,    vol.    Ml,    p.    261,    Keprint,    1939,    BuU.    Amer. 
Paloont.,  vol.  XXIV,  No.  86,  pp.  9,  19,  pi.  4,  figs.  2a,  2b;   Conrad, 
1866,    8nutii8onian    Misc.    Coll.,    vol.    VII,    No.    2U0,    p.    25;    Palmer, 
19a7,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  158,  pi.  17,  figs.   10, 
11,  14. 
SoUtrinm  bellistriatum  Conrad,  Dall,  1892,  Wagner  Free  Inst.  8cl.,  Trans., 
vol.    3,    pt.    II,   p.    327;    Meyer,    1886,    Bericht    Senckenberg.    naturf. 
Gesell.,  pi.  1,  figs.  18,  18a,  18b. 
Discoidal,    with    radiating    impressed    lines,    which    frequently    bifurcate 
p.nd  arc  most  profound  at  the  suture;  whorls  of  the  spire  carinated  below 
near    the    suture;    jieriphery    acutely    carinated,    margined    above    by    iwo 
approximate  raised  lines,  and  below  by  a  prominent  line  which  is  slight- 
ly  marked   by   a   ndcroscoi)ic   impressed    line;    base   with   three  impressed 
lines,    tiiat   nearest   the   umbilicus   proiound ;    ra<liating   stris    interrupte^l 
by   liie   revolving  lines;    base   convex   towards   the  periphery   and  concave 
lowanis  the  und)ilicus. — [Conrad,  1855.] 

On  the  apical  whorls  of  a<lult  shells  and  on  young  specimens, 
the  radiating  lines  extend  the  width  of  the  whorl.  They  lose  their 
strength  with  age  and  become  obsolete  away  from  the  suture. 
J'he  suture  is  deeply  excavated.  Sometimes  the  middle  of  the 
three  basal  impressed  lines  mentioned  by  Conrad  is  absent.  Fig- 
ure 1 6,  IMate  32  is  included  to  show  an  absolescence  of  the  mid- 
turrow  on  the  basal  area.  A  number  of  Jackson  specimens  have 
the  basal  impressed  line  nearest  the  umbilicus  deeply  cut  but  not 
widened.  By  the  presence  of  the  three  impressed  basal  lines 
with  the  inner  one  profound,  the  sjxicimen  figured  in  Bull.  Amer, 
Paleont.,  vol.  VII,  No.  32,  pi.  17,  figs.  10,  11,  14,  from  the  lower 
Claiborne  of  Texas,  is  typical. 

The  type  material  consists  of  two  si>ecimens.  The  original 
illustration  does  not  show  the  radiating  lines  extending  so  far 
over  the  width  of  the  whorls  as  they  actually  do  on  the  lectotype. 
On  that  si)ecimen  the  lines  extend  across  the  width  of  the  whorl. 
Also  on  the  lectotype,  sharp  spiral  lines  on  the  young  whorls  cut 
the  longitudinal  folds  below  the  suture  just  above  the  middle  area 
of  the  whorl.  Such  lines  become  obsolete  on  the  last  two  whorls 
of  the  shell. 

Dimeusiofis-  Height,  8.8  mm. ;  greatest  diameter,    19.6  mm. 
(lectotype). 
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Lectotype. — No.  13211,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Lower  Claiborne.  Jackson  Eocene:  Moodys 
Branch  marl,  Jackson,  Miss,  (type)  ;  localities  921,  786;  883;  i — 
Danville  Landing  beds,  locality  886 —  Jackson  of  Arkansas,  lo- 
cality 897. 

Architectonica  (Architectonica)  trilirata  (Conrad),  var.     Plate  32,  fi?s.  4-7 

Solarium  triliratum  Conrad,  1847,  Aca<l.  Nat.  Sci.  Philadelphia,  Proc, 
vol.  Ill,  p.  282;  Conrad,  1848,  Acad.  Nat.  Sei.  Philadelphia,  Jour., 
2d  ser.,  vol.  I,  p.  113,  pi.  11,  fig.  4;  Meyer,  1886,  Bericht  Seuckenberg. 
naturf.  Gesell.,  pi.  1,  ligs.  17,  17a,  17b. 
Architectonica  trilirata  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  I,  p.  30; 
Conrad,  1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200,  p.  29; 
Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32.  p.  159. 
Solarium    hellistriatum    triliratum   Conrad,     Dall,     1892,     Wagner     Free 

Inst.  Sci.,  Trans.,  vol.  3,  pt.  II,  p.  327  partim. 
Discoidal,  with  three  thick  approximate  riilges  on  the  periphery;  su- 
ture channelled ;  volutions  with  oblique  impressed  lines,  and  2  fine  re- 
volving lines  on  each  whorl ;  base  convex  with  three  revolving  impressed 
lines  that  near  the  umbilicus  profound,  and  with  coarse  rugose  trans- 
verse lines.     Diameter  7-10.     Not  common. — [Conratl,  1847.] 

The  two  fine  revolving  lines  on  the  upper  surface  of  the  whorls 
mentioned  by  Conrad  are  distinct  and  sharp  but  may  become  ob- 
scure on  large  mature  specimens.  That  portion  of  whorl  below 
the  lower  line  and  the  suture  is  nodose  and  elevated  aibove  the  lev- 
el of  the  remainder  of  the  whorl.  The  base  is  completely  sculp- 
tured by  tlie  oblique -radiating  ribs  which  are  crossed  by  three  re- 
volving furrows.  The  species  may  be  distinguished  from  A.  helli- 
striata  by  the  points  just  enumerated. 

The  type  material  consists  of  two  specimens  which  are  not 
exactly  alike  in  detail.  The  Jackson  specimen  figured  herein  is 
closer  in  appearance  to  the  second  of  the  two  specimens  than  it  is 
to  the  specimen  which  had  'been  /chosen  as  the  lectotype.  The 
forms  of  the  A.  trilirata  stock  which  occur  in  the  Jackson  may 
not  be  typical  of  that  which  is  present  in  the  Vicksburg.  I  have, 
therefore,  left  the  naming  indefinite  until  the  species  is  discussed 
and  analyzed  in  work  on  the  Vicksburg  for  without  such  data 
naming  of  the  Jackson  shells  would  be  premature. 

Dall  (1892,  p.  327)  stated  that  the  species  was  found  in  the 
lower  Claiborne  and  Gosport  sand.  I  have  not  seen  the  species 
in  collections  of  Claibornian  material. 
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Dimensions. — Height,  I2  mm.;  greatest  diameter,  21  mm.- 
(Jackson  specimen). 

Lectotype. — No.  135 19,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Jackson,  Moodys  Branch  marl,  localities  693, 
785;  10;  9.     Vicksburg  (type). 

Subgrenus  GRANOSOLARIUM  Sacco,  189231 

{Non  Solariaa.is  Dall,  Decenil)or,  1892,  Wagner.  Free  Inst.  Sci.,  Trans., 
vol.  o,  |»t.   II,  pp.  32^1,  324,  gonotjiK*,  S.  elabnrai u m   Conrml) 

Saeeo,  Boll.  Mns.  Zool.  Anat.  conip.,  vol.  VII,  April,  1892,  p.  56;  I 
Molluschi  (lei  terreni  tcrziarii  <iel  Pieniont4»  c  della  Ligiiria,  pt.  Xll,  June. 
1892,  p.  59. 

Subgenotypo  by  original  designation,  Solarium  miUcgranum  Lamarck 
(Hist.  nat.  An.  sans  Verl.,  VII,  1822,  ji.  6).  Miocene.  Pliocene.  Italy. 
Sacco,  June,  1892,  op.  cit.,  pi.  II,  fig,  18. 

Architectonica  (GrancMolariain)  ornata  jacksonia,  n.  var. 

Plate  33,  figs.  2-4,    13 

Soiarium  elaboraium  variety  Dall,  1892,  Wagner  Free  Inst.  Sci.,  Trans., 
vol.   'A,  pt.   II,  p.  ,'{24. 

Shell  medium,  high ;  nucleus  about  two  whorls,  smooth ;  post- 
nuclear  whorls  with  two  prominent  nodose  revolving  ribs,  one* 
rib  just  below  and  the  other  rib  just  above  the  suture;  conspicu- 
ously excavated  below  the  lower  spiral  rib  and  the  suture.  A 
revolving  nodose  rib  begins  faintly  on  the  early  whorls  between 
the  lower  of  the  two  orii^inal  primary  ribs  and  the  suture.  This 
third  ridge  accelerates  and  after  the  first  or  one  and  a  half  turns 
becomes  equal  in  prominence  witli  the  biprimary  ribs,  and  the 
sculpture  is  thereafter  trii)rimate.  The  largest  of  the  three  prin- 
cipal ridges  is  the  lower  of  the  original  two  i)rimaries.  The 
whorl  is  furrowed  above  the  peripheral  carina  and  below  on  the 
base.  There  are  three  or  four  secondary,  with  sometimes  ter- 
tiary ribs  or  threads,  between  the  first  and  second  primaries.  The 
base  is  convex  with  five  or  six  nodose  spiral  ribs,  the  largest  on 
the  umbilical  margin.  Finer  intervening  threads  may  occur. 
All  are  crossed  by  radiating  striations. 

Tliis  is  the  variety  which  Dall  s])oke  of  as  the  "most  elevated 
form  of  S.  elahoratum/'  But  trancing  the  fundamental  pattern 
of  sculpture  from  the  nucleus  through  tliat  of  the  adult  whorls, 
this  form,  r-s  well  as  A.  ornata   (Lea)   of  the  (]os|M)rt  sand  and 

:nPalmer.  K.  V.  W.:  Hull.  Auwr.  Paleoiit.,  vol.  XXVIIl,  No.  112, 
1944,  pp.  8,  9. 
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A.  sabinia  Palmer  {^delphinuloides  Heilprin)  of  the  Sabine,  do 
not  belong  to  the  A.  elahorata  group  as  Dall  segregated  them. 
They  seem  to  be  of  the  stock  of  A.  meekana  Ga(bb,  A.  sabinia 
representing  the  oldest  form.  This  grouping  is  based  on  the  bi- 
priraate-triprimate  pattern  of  sculpture  and  the  presence  of  the 
conspicuous  longitudinal  striations. 

A,  ornata  in  the  Jackson  differs  from  typical  A.  ornata  (cf. 
Palmer,  1937,  pi.  18,  figs.  15,  16,  19)  in  having  the  fundamental 
features  of  its  shell  intensified.  If  one  tries  to  separate  the  Clai- 
borne and  Jackson  specimens,  the  only  distiaction  seems  to  be 
that  tlie  characters  on  the  Jackson  individuals  are  more  pro- 
nounced. The  shells  are  larger,  the  revolving  ribs  are  bigger, 
and  the  excavated  area  between  the  two  lower  primaries  is  larger. 
A  young  shell  of  A.  jacksonia,  Plate  33,  figure  13,  may  be  com- 
pared with  the  young  of  typical  A.  ornata  on  l^late  33,  figure  12. 
The  ornamentation  of  the  Gosport  sand  specimens  is  more  sub- 
dued than  that  of  the  Jackson  development.  Part  of  such  dif- 
ference may  be  due  to  the  fact  that  tlie  Gosport  sand  specimens 
studied  are  small,  and  the  Jackson  shells  are  at  least  twice  the 
size  of  those  from  the  "sand." 

Dimetisions. — Height,  11  mm.;  greatest  diameter,  18  mm. 

Types. — Holotype,  No.  4552;  paratype,  No.  4553,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  localities  i;  10  (type). 

Architectonica    (GranocM>lariuin)    meekana  subspJendida,   n.  var. 

Plate  33,  ftgs.   1,  5-8 

Shell  medium;  periphery  acute;  nuclear  whorls  smooth,  sep- 
arated from  the  postnuclear  whorls  by  a  distinct  line  where  the 
highly  sculptured  postnuclear  whorls  begin ;  postnuclear  whorls 
begin  with  two  strong  revolving  ribs  with  a  minor  thread  just 
above  the  suture,  shortly  the  third  row  increases  until  there  are 
three  conspicuous,  nodose  revolving  ribs  with  a  pronounced 
sunken  area  between  the  middle  rib  and  the  lower;  finer  bead- 
ed revolving  threads  are  displayed  l)etween  the  primary  ribs,  tliose 
in  the  excavated  part  are  finer.  The  number  of  secondary  ribs 
varies  with  age,  increasing  with  maturity.  The  whole  surface  is 
crossed  by  fine  radiating  divaricating  threads  which  cut  the  spiral 
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ribs,  producing  die  «leli€ate  character  ot  the  :aciilptiire.  Fine 
beads  or  nodes  are  tomie«i  at  the  intersectioas  of  the  two  series 
of  ribs.  Ihe  ventral  surface  i^  ornamented  with  about  five 
coarse  notltjse  re\'oiving  ribs  with  ahemating  finer  ones.  Between 
the  crenulate*!,  acute  periphery  an«i  the  first  spiral  rib  below, 
there  is  a  wide  excavated  area  with  fine  spiral  direads.  The 
tripartite  pattern  of  sculpture  is  reflected  in  the  sculpture  within 
the  umbilicus.  A  strong  medial  rib  occurs,  the  area  below  (^  lock- 
ing into  the  tmibilicus)  is  cavelike,  area  above  is  extended  into 
a  broad  sheh'.  The  lattei  area  has  one  or  more  fine  revolving 
ribs. 

The  general  pattern  described  above  is  that  typical  of  the 
group,  represented  in  the  southern  Eocene,  at  least,  in  the  lower 
Qaibome  by  A.  meekana,  A.  meekana  splemdida.  A,  texcarolina 
and  other  probable  varieties,  and  A.  omata  of  the  Gosport  sand 
and  its  Jackson  variety. 

A.  ffieekana  subsplendiaa  belongs  more  with  A.  meekana 
{  Plate  65.  figs.  3,  4,  (x  7)  and  A.  splemiida  of  the  lower  Qaibome 
than  with  A.  arnata.  In  fact,  this  variety  is  so  close  to  A,  splen- 
dida  Palmer  (  Bull.  .Vmer.  Paleont..  vol.  XW'III.  Xo.  112.  1944, 
p.  14 j  that  it  is  difficult  to  express  ilefinite  distinctions.  The 
separation  is  matle  to  call  attention  to  the  Jackson  and  lower 
Clailxjrne  varieties  rather  than  to  be  of  practical  aid  in  using  the 
two  in  stratigraphic  differentiation. 

The  hohjtype  of  ./.  subsplendida,  an  adult,  has  six  spiral  ribs 
between  the  periphery  and  the  medial  primary,  but  on  the  whorls 
of  the  spire  the  spiral  threads  of  the  corresponding  area  become 
less  conspicuous  and  the  radiating  lines  almost  predominate  over 
them.  Medium-sizetl  specimens  have  only  two  or  three  fine  spiral 
ribs  in  the  same  area  and  they  may  become  obsolete  in  spots. 
In  A.  splendida,  the  spiral  threads  in  the  similar  area  are  fine 
but  distinct  and  coarsely  beaded.  \'entrally.  typical  A.  spien- 
dida  dfjes  not  have  any  secondary  spiral  rib  between  the  primar- 
ies in  the  umbilicus.  Typically  on  A.  suhsplendida,  one  large 
rib  and  sometimes  a  liner  thread  is  b>etween  the  primary  ribs  on 
the  shelflike  area.  There  are  specimens  in  the  collections  of  the 
variety  that  are  like  A.  splendida  in  that  no  secondary  ribs  are 
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present.  More  commonly,  however,  there  is  a  rib.  Rarely  a 
fine  thread  is  present  on  A.  splendida  in  the  same  area. 

Dimensions. — Height,  8  mm. ;  greatest  diameter,  i6.6  mm. 
fholotype). 

Types. — Holotype,  No.  4555 ;  paratypes  No.  4556  and  No. 
4557,  Paleontoloj^ical  Research  Institution. 

Occurrence.-  floods  s  Branch  marl,  localities  10  (tyi^),  883; 
785,  881,  921.  Yazoo  clay,  locality  915.  Danville  Landin^r  beds, 
localities  6;  20. 

Subgenus  SOLARIAXIS  DaU,  1892 

Dall,  Wagiior  Free  Inst.  Sei.,  Tinns.,  vol.  .i,  pt.  II,  18i)L\  i>i».  32.;.  .{24. 

Subgon«otypc  by  oripn.il  designation.  Solarium  elaboraium  Conrmi    (Am. 
Jour.   Sci.,   vol,    23,    1H33.    p.    344).      Claiborne    Kocene.      Houtliern    Uniteil    . 
States.     Palmer,  1937,  pi.  IS,  figs.  13,  14,  17,  18;  \A.  81,  figs.  13,  14. 

Architectonica  (Solariaxis)  elaborata  (Conrad) 

Solarium  elaooralum  Coura<l,  183.!,  Jan.,  Am.  Jour.  8ci.,  vol.  23,  p.  344. 

For  complete  synonvmy,  type  measurements,  and  .copy  of  the 
original  description  see  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol. 
VII,  No.  32,  p  164,  pi.  18,  figs.  10-14,  17,  18;  pi.  81,  figs.  13, 
14.  The  synonymy  given  there  includes  A.  oryiata  (Lea),  1833, 
which  is  here  segregated.  Plate  81,  figs.  9-11  in  Palmer,  1937, 
are  of  the  lectotype  of  A.  ornata.  Figures  15,  16,  19,  plate  18, 
same  reference,  are  of  A.  ornata  (Lea)  not  A.  elaborata,  s.  s. 

The  lectotype  of  A.  ornata  is  a  small  shell,  8.5  mm.,  greatest 
diameter,  and  the  specimens  range  small  in  size  in  the'  Gosiwrt 
sand  compared  to  A.  elaborata,  s.  s.  I  was  under  the  impression 
previously  that  ,A.  ornata  was  the  young  of  A.  elaborata.  When 
the  development  of  A.  elaborata  in  the  Gospoit  sand  and  A.  or- 
nata jacksonia  in  the  Jackson  is  studied  one  becomes  aware  that 
A.  ornata  represents  more  than  a  stage  in  the  growth  of  //.  elabor*- 
ata  and  does  not  even  belong  to  the  same  stock.  For  further 
discussion  of  A.  ornata,  see.  Palmer,  Bull.  Amer.  Paleont.,  vol. 
XXVIII,  No.  112,  p.  9. 

A.  elaborata  and  A.  meekana  represent  two  prolific  stacks, 
which  by  the  characters  of  each,  sensti  stricto,  may  be  distin- 
guishe<l  readily.  Both,  in  conducive  environments  of  the  Clai- 
bornian,  particulaVly  lower  Claiborne  stages,  develoi>ed  varieties 
or  affiliated  species  which  may  exhibit  some  feature  of  both  or 
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either,  A.  elaborata  or  A.  meekmia.  It  seems  as  though  a  de- 
scription of  A.  elaborata  in  its  strict  sense,  to  use  for  a  basis  of 
comparison  or  control,  would  be  more  useful  than  that  of  a  looser 
grouping.  Therefore  the  localities  of  A.  elaborata,  s.  s,,  given  in 
l^almer,  Claiborne  report  should  be  limited  to  No.  103,  Lisbon 
formation,  base  of  bluff  at  Claiborne,  Alabama ;  No.  727,  Crock- 
ett formation  (Cook  Mountain),  Little  Brazos  River  (note 
Palmer,  1944,  p.  17)  ;  No.  758,  Cook  Mountain  formation,  H. 
VV.  Berryman  t*lace,  23^  miles  from  Linwood, .  1 1  miles  from 
Rusk,  Anfjelina  County,  Texas,  and  No.  104,  Gosport  sand,  Qai- 
borne  Bluff,  Alabama  (type).  Certain  specimens  from  locali- 
ties y2y  and  136  were  described  as  A.  texcarolina  (Palmer,  1944, 
p.  15).  Those  from  loc.  766  have  been  segregated  under  A. 
ornata  (Lea). 

On   inflividuals,  at  least  as  immature  as  9  mm.   in   greatest 
diameter,  there  are  five  crenulated  spiral  ribs  on  the  whorls  of 
the  spire.  On  the  first  whorls  of  the  p)ostnuclear  region,  the  re— 
volving  lines  are  fine  and  are  about  equal  in  size.     The  spiraL 
ribs  increase  in  size  with  age ;  the  sutural  line  becomes  sunken. 
or  the  first  rib  below  the  suture  overhangs,  this  presents  the  ap— 
pea  ranee  of  an  excavated  surface.     On  the    body    and    penulti- 
mate whorls,  the  interspace  between  the  fourth  and  fifth  revolving" 
ridge  widens,  and  the  radiatin*^  lines  of  growth  become  conspicu- 
ous  (under  the  lens).     There  may  be  incipient  fine  revolving 
threads  between  the  major  ribs.     The  fine  intervening  threads 
on  adult  shells  ])econie  an  integral  part  of  the  sculpture.       The 
basal  angle  is  carinated  b\  the  hounding  rib;  the  base  is  convex 
at  the  umbilical  edge  and  concave  near  the  jjeriphery.     There  are 
six  basal  spiral  ribs  in  adolescense,  the  first  and  second  at    the 
umbilicus  are  crenulated.     The  third  develops  nodosity  with  age. 

The  sculpture  on  the  mature  shells  is  essentially  the  same  as 
that  of  the  y(iun?,^  except  tlint  between  the  ^vt  primary  revolv- 
ing ribs  there  may  he  one  or  more  fine  spiral  lines,  depending  on 
the  ai-^e  of  the  specimen.  Tlie  revolviu'^  ridges  tend,  w^ith  ma- 
turity, to  become  irrei'^ular  in  size  and  frequently  the  sculpture 
decreases  over  i)arts  of  the  ui)i>cr  surface,  tending  to  affect  a 
smoother  aj)i»earance.  Intervening  riljs  or  lines  develop  on  the 
base.      (Gosport  sand.) 
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A.  elaborata  was  in  existence  in  the  lower  Claiborne.  The 
collections  studied  have  not  yielded  abundant  specimens.  In 
the  Gosport  sand  the  species  is  well  established.  In  the  Jackson 
the  stock  is  represented  by  A.  acuta. 

ArchitecLonica   (Solariaxis)   acuta  Conrad 

Plate  33,  figs.  9-11,  14-19;    Plate  65,  figs.  1,  2 

Archuccionica  acuta  Conrail,  1854,  Wailes,  Agr.  Geol.  Rept.  Mississippi, 
p.  289,  pi.  AVll,  tigs,   la,   lb;   Conrad,   1855,  Acad.  Nat.  Sci.   Phila- 
«ielphia,  Proc,  vul.   \'II,  p.  261  {  19H9,   Keprint,  Bull.  Amer.  Paleont., 
vol.   XXIV,   No.   86,   pp.   7,    19,   pi.  4,   figs,     la,     lb;     Conrad,    1866, 
Smitnsouijin  Misc.  Coll.,  vol  Vll,  No.  200,  p.  25. 
Solarium  acutum   (Coniad),   Dall,   1892,  Wagner  Free  Inst.  Sci.,  Trans., 
vol.  ;;,  pt.  II,  p.  .'J24  partim;  Cossniann,  1915,  Kssais  Paleoconch.  conip., 
10  liv.,  p.  170  section  Solariaxis. 
Nan   ArcliitcctonU'a  aea^a   Conrad,   Palmer,    19ii7,   Bull.   Amer.   Paleont., 
vol.   VII,  No.  3l',  p.  167,  pi.  20,  figs.  12,   14-17.     Only  synonymy  and 
copy  of  original  desciijjtion  apply  to  A.  acuta  Conrad. 
Non   Solar. urn    acutun'i    Toulsou-Woods,    1879,   Linnean   Soc.    New   South 
.  Wales,   Proc,   vol.   3,   j).   L'Ad   --   Archittctonica  balcombensia   Findley, 
'  1927,  New  Zealan<l  Inst.,  Trana.,  vol.  57,  p.  501. 
Much   deprosse»I,   very   tiiin   and   acutely   carinated   on   the   margin ;    con- 
vex al>ove,   lower  half  of  the  whorls  somewhat  excavated ;    revolving  striae 
linear,  crenulated,  with  a  minute  intermediate  crenulaled  line,  and  a  still 
finer   line   or   two   in   some  of   tae   interstices;    base   convex,   flattened   and 
somewhat   excavated   towards   the   periphery,    revolving   stria?   linear,   alter- 
nat4?d   with   a   medial   smaller    line   and   two    minute   ones,    nearly    smooth, 
except   four   from   the   umbilical   margin,   which   rapidly    increase    in    size 
towards   the   inner   margins;    the   marginal   line   profoundly   crenulated;    a 
carinated  beaded   line  on  the  middle  of  each   whorl  within  the  umbilicus, 
which  is  profoundly  scalariform. — [Conrad,  1855.] 

Early  postnuclear  whorls  with  five  close-set  crenulated  spiral 
ribs,  the  first  is  the  largest  and  overhangs  the  suture  presenting 
an  excavated  sutural  area.  The  general  pattern  of  five  or  six 
primary  revolving  ribs  is  persistent  and  characteristic.  The 
ribs  enlarge,  become  more  strongly  nodose,  and  have  finer  inter- 
vening spiral  lines ;  on  younger  whorls,  there  is  one  interstitial 
rib,  fine  and  smooth ;  on  later  whorls,  there  may  be  more  ribs. 
The  peripheral  margin  is  acute.  There  is  variation  in  the  ele- 
vation of  the  spire  as  is  shown  by  two  examples,  figures  17,  18, 
Plate  33.  The  walls  of  the  umbilicus  recede  on  the  base  of  the 
preceding  whorl  so  that  a  crenulated  spiral  rib  other  than  the 
marginal  is  exposed. 

After  obtaining  pictures  of  the  lectotype  of  A.  acuta  Conrad, 
J    find  that  various  factors  misled  me  in  identifying  A.   acuta 
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Conrad  incorrectly  irt  the  Qaiborne  Bulletin.  The  species  called 
A.  acuta  in  1937  is  not  that  form  and  was  since  named  by  mc 
A.  meekana  splendida  (Bull.  Amer.  PaJeont.,  vol.  XXVIII,  No. 
112,  1944,  p.  14).  A,  acuta  Conrad  is  a  Jackson  derivative  of 
the  Claibornian  A.  elaborata  stock.  The  form  may  be  easily  con- 
fused with  A.  elaborata  as  may  be  seen  by  comparing  the  figures 
given  herein  of  A.  acuta  witJi  the  illustrations  of  A.  elaborata 
Conrad  in  Palmer,  1937,  plate  18.  A.  acuta  reveals  the  general 
pattern  of  five  i)rimary  revolving  ribs  dorsally.  In  A.  elaborata 
the  ribs  become  irreo^ular  in  size  while  in  A.  acuta  they  retain 
a  more  or  less  equality  in  size.  A.  acuta  has  a  more  acute  margin 
pnd  usually  has  more  of  the  spiral  ribs  outward  from  the  umbili- 
cal margin  more  heavily  crenulated.  The  walls  of  the  umbilicus 
lecede  more  in  A.  acuta  than  in  A.  elaborata. 

The  variation  in  the  spiral  ribbing  in  A.  acuta  at  some  locali- 
ties trends  toward  typical  .].  elaborata  in  the  inequality  of  dorsal 
ribbing  in  mature  and  older  specimens.  The  umbilical  area  on 
such  specimens  will  l)e  similar  to  that  of  A.  acuta.  Some  spe- 
cimens of  A.,  acuta  present  a  close  resemblance  to  A.  elaborata. 

Throuifh  tb.e  courtesy  of  Horace  G.  Richards,  of  the  Academy 
of  Natural  Sciences  nt  Philadelphia,  the  type  of  A.  acuta  was 
made  available  so  that  an  enlarged  illustration  could  be  ma«le 
to  show  the  pattern  and  ornamentation. 

Dimensions.— YlQv^hi,  8.5;  greatest  diameter,  22.6  (lectotype) 

Lectotype. — No.  132 12,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence.-  Moo(\\s  Branch  marl,  localities  785,  879;  881: 
10,  15,  883,  T054;  912,  8;  16;  I,  TI19.  Danville  Landing  beHs, 
localities  6,  886. 

Subgenus  STELLAXIS   Dall,   1892 

Dall,  Wa'^nrr  Free  In-t.  Sci.,  Trans.,  vol.  li,  pt.  II,  1892,  pp.  323,  326 
as  section. 

SubjfonotyjK'  by  orijjinal  dcsijjnation,  Solariuvi  alveatum  Conrad  (Fos8. 
Sholls  Tert.  Form..  1SM3,  ]».  31).  Koconi'.  Southorn  United  States.  Plate  .U 
fijjures  9-11. 

Architectonica    (Stellaxis)    alveata    (Convad)  Plate    32,    figs.   9-11 

Solarium   alKatum   Conrad,   IS.J.".,    Sept.,    Fossil    Shells    Tert.    Forms.,  p- 
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31;  Conrad,  18:^5,  Fossil  Shells  Tert.  Forms.,  p.  47,  pi.  17,  fig.  3. 
Architectonica   alveata    (Conrad),    Palmer,    1937,    Bull.    Amer.    l*aleont., 
vol.  VII,  No.  32,  p.  173,  pi.   19,  figs.  8-18. 

For  copy  of  the  original  description  and  complete  synonymy 
see.  Palmer,  1937,  p.  173.  A  series  of  pictures  of  the  species 
from  the  lower  Qaiborne  and  Gosport  sand,  illustrating  the 
protoconch,  young  to  adult  stages  with  various  views,  was  given 
in  the  Claiborne  bulletin.  Since  the  species  extends  into  the 
Jackson  without  modification,  a  suite  of  figures  is  not  repeated. 

The  two  spiral  ridges  on  the  upper  surface  of  the  whorls  just 
above  the  suture  may  become  obscure  with  age.  Frequently  the 
outer  layer  of  the  surface  is  peeled  or  broken  and  only  one  spiral 
ridge  is  visible. 

Dimensions. — Height  1 1  ±  mm. ;  greatest  diameter,  22  mm. 
(medium). 

Lcctotype. — No.  15372,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Lower  Claiborne  and  Gosport  sand.  Jackson: 
Moodys  Branch  marl,  localities  10,  15,  883;  I — Danville  Land- 
ing beds,  localities  886;  20;  1120. 

Family  THIARIDJE  (MELANIIDJE) 

Genus  HBMISINUS  Swainson,  1840 

{Semiainu8  cm.  Fischer,  1885,  p.  701) 

Swainson.  Treatise  on  Malacology,  1840,  pp.  199,  200,  341. 

Genotype  by  original  <lesignation,  Melanin  lincolata  Gray  (lineata  sic, 
rrror  in  Swainson,  p,  200,  for  lincolata  in  Griffith  [and  Pidgeon],  Cuvicr, 
pi.  13,  fig.  4).  Living  in  streams  of  northern  South  America.  Reeve, 
Conch.  Icon.,  HemiHinus,  vol.  12,  1860,  pi.  1,  tigs.  4a,  4b. 

HeroisinuB  jacksonius,  n.   sp.  Plate  35,  figs.   7-9 

Shell  large,  plump ;  sutures  distinct,  sides  of  whorls  straight ; 
body  whorl  convex,  sloping  gradually  to  the  aperture ;  labrum 
with  posterior  notch  and  probably  an  anterior  notch  to  the  aper- 
ture ;  surface  smooth  or  with  slight  revolving  ribs ;  spiral  ribs 
over  the  base  of  the  body  whorl. 

All  the  specimens  of  this  species,  so  far  found,  are  badly  worn, 
and  the  outer  portion  of  the  aperture  is  missinj^.  As  the  spe- 
cies has  not  as  yet  been  found  outside  of  the  Jackson  in  the 
Eocene  of  the  southern  area  the  form  warrants  description.  It 
is  verv  characteristic  of  beds  on  Crow  Creek,  near  Forrest  Citv, 
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Arkansas.  Hemisinus  is  a  fresh-water  genus  The, presence  of 
these  shells  adds  further  data  that  the  strand  line  of  the  Jackson 
sea  was  in  the  vicinity,  with  streams  emptying  into  the  embay- 
ment  near  this  point.  In  the  same  sediments  are  thick  layers 
of  ovster  shells  with  abundant  remains  of  barnacles  and  an  as- 
sociated  and  probably  i)redatory  gastropod.  The  position  and 
assemblage  in  the  oyster  beds  are  txpical  of  flats  at  tide  level 
along  coasts  today.  A  zeuglodont,  B.  cetoides  (Owen),^^  vertebra 
was  found  in  this  area. 

H.  jacksonius  also  occurs  at  Creole  Bluff,  Montgomery,  Louisi- 
ana. 

Dimensions. — Height,  49+  mni. ;  greatest  diameter,  20  mm. 
(holotype).    Greatest  diameter,  25  mm.  (of  largest  specimen). 

Types. — Holotype,  No.  4574;  paratyi)e,  No.  4575,  Paleon- 
tological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  locality  883.  Jackson  of 
Arkansas,  localities  894,  1046  (type). 

Family  C^ECID^G 
Genus  CAECUM  Fleminfir.  181333 

Fleminjf,  Brewster's  E<linburgh  Eneyclop»ilia,  vol.  VII,  1813,  p.  67, 
[fide  Neave  and  Sherborn]  ;  ihid,  American  ed.,  vol.  6,  pt.  2,  1815,  p.  689. 

Genotype  by  subsequent  designation,.  Gray  (Zool.  80c.  L/ondon,  Proe., 
1847,  p.  203),  Drntnlium  trachea  Montaf2:u.  (Testacea  Britanniea,  Pt.  2, 
180:t,  p.  497,  pi.  14,  fig.  10).  Living.  EurojH»an  seas.  Harmer,  Palfeont. 
Soc,  vol.  LXXV,  1923,  p.  847,  pi.  LXIV,  fig.  32. 

Subgenus   MICRANELLUM    Bartsch,   1920 

Bartscli,  Washington  Acad.  8ci.,  Jour.,  vol.  X,  1920,  p.  ,568. 

Subgfnotype  by  original  designation,  C4mtm  crrbririnrtum  Carpenter 
(California*  Acad'  8ci.,  Proc,  3,  1864,  p.  215;  Oldroyd,  Stanford  Univ. 
Pub.,  Geol.  8<'r.,  vol.  II,  pt.  3,  p.  45).  Living.  Monterey,  California,  to 
Lower  (California,  in  shallow  water.  Tr\"on,  Manual  Conch.,  vol.  VTII. 
1886,  pi.  67,  fig.   71. 

C.  alterum  Meyer  of  the  Jackson  appears  to  be  a  typical  Mi- 
cranelhim.  Tliis  would  lower  the  ran^e  of  the  subgenus  as  sriven 
by  authorities  (Wenz,  p.  683,  Miocene-Recent). 

Micranelfum  was  proposed  by  Dr.  Rartsch  as  a  genus  of  the 
Ccrcidcc.  Theile  and  Wenz  limit  the  group  to  subgeneric  rank. 

32Palmer,  K.  V.  W.:  Bull.  Anier.  Assoc.  Pet.  Geol.,  vol.  23,  No.  8,  lSf39, 
pp.  1228-1229. 

33Sherborn,  C.  D.:  Jour.  Sci.  Bib.  Nat.  Hist.,  vol.  1,  pt.  4,  1937,  p.  112. 
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Cvcum  (Micranellum)  alterum  Meyer  Plate  35,  fig.  6 

C(ecum  alterum  Meyer,  1886,  Bericht  Senckonlnirg.  naturf.  Oesell.,  p.  6, 

pi.  1,  fig.  8;  Dall,  1892,  Wagner  Free  Inst.  8ci.,  Trans.,  vol.  3,  pt.  II, 

p.  297  partim. 

Rcgelmassig    gekrummt,    an    <ier    Miindung    verengt.      Querschnitt    un<l 

Mundung   kreisformig.    01)ernache    niit    Ringen    bedeckt,    welche    nach    der 

Miindung  zu  unticutlicher  wi*rdcn. 

Ccpcum  solitarium  Mr.  von  Vicksburg  ist  glatt. — [Meyer,  1886.] 

This  species  is  known  from  the  type  only.  Tlie  ribs  are  more 
irregular  in  strength  than  would  appear  from  the  illustration. 
The  ribs  are  more  even  on  the  side  shown  in  the  figure  than  they 
are  on  the,  opposite  si<le. 

Dimensions. — Length  (chord  subtending  the  arc),  2  mm. 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Family   TURRITELLIDJE 

Genus  TURRITELLA  Lamarck,  1799 
Lamarck,  80c.  Hist.  nat.  Paris,  Mem.,  ser.  1,  t.  1,  1799,  p.  74. 
Genotjrpe  by  monotypy,   Turbo  terebra  Linnaeus   (1758,  p.   766).  Living. 

Oiina  and  East  Indies.3^     Tryon,  Manual  CJonch.,  op.  cit.,  p.  195,  pi.  59, 

figs.  32,  33. 

In  a  Study  of  extensive  material  of  the  Turritellidae,  it  read- 
ily becomes  apparent  that  the  sculptural  pattern  of  the  shell  may 
pass  through  a  series  of  chan«;es  from  the  nepionic  stage  to  that 
of  the  adult.  A  fundamental  transformation  is  in  the  number 
and  size  of  the  revolving  ribs  Such  a  factor  must  be  account- 
ed for  in  the  descri])tion  of  each  species,  including  the  progres- 
sive changes  in  the  ontogeny.  Fragments  taken  from  dif- 
ferent parts  in  the  length  of  the  shell,  unless  fitted  into  the  total 
I)attern,  may  seem  to  belong  to  different  si)ecies.  The  change 
of  ornamentation  in  the  ontogeny  of  gastropods  is  universal  but 
such  a  process  is  particularly  accelerated  and  profusely  devel- 
oped in  the  Turritellidae.  After  studying  the  Claibornian  Tur- 
ritellas  a  plan  was  devised  by  the  author,  based  on  the  funda- 
mental pattern  of  their  sculpture,  which  would  serve  as  a  ])rac- 
tical   'grouping  of  the  species.      Independently  Chas.   W.    Merr- 

34llanley.  8.:  Ijwi  Linntri  ('onchylia.  1855,  p.  :US;  Bucfjuoy,  K.,  Daut- 
zenberg,  Ph..  and  Dollfiis,  G.,  Molliisques  inarins  du  Roiissillon.  Gaatro- 
podes.  t.  1,  18«4,  J).  2l'5:  Tryon,  G.,  Jr.,  Manual  (^onch.,  v(d.  VIII,  1886, 
J).   197.     The  European   T.  terebra  =   T.  communis  Risso. 
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iani.  tiionogra]ihing  ilie  TiirritelliiljL'  of  the  Pacific  Coast,  had 
conceived  a  similar  basis  for  chssificatinn.  Curiously  lie  used 
t'le  root  "cost^te"  for  his  groups  and  I  used  "carinate  " — boih 
combining  such  prefixes  as  "uni,"  "hi"  and  "tri,"  The  termin- 
ology devised  in  my  Claiborne  work  {19,17)  ^^^  priority  in  nam- 
ing and  since  the  two  classifications  are  founded  on  similar  rudi- 
ments. T  shall  continue  to  use  the  terms  which  I  proposed. 

In  regard  to  the  more  applicable  terniinologj'  of  the  roots 
"costale"  and  "carinate,"  it  seems  (hat  the  .ijroupinrr  we  eqipha- 
aize  in  this  scheme  is  not  so  much  the  total  costatioii  of  the 
whorls  hut  the  modification  nf  that  costation  by  carination  It 
is  the  carinfE  that  one  refers  to  in  usinj;  the  cnmliinatinns  ;is 
"uni,"  "hi,"  and  "tri."  This  is  unconsciously  inferred  by 
l^owles  (see  p.  276  and  elsewherel  in  using  the  words  "carina" 
and  "hi carinate." 

Ilowles  inserte<l  Or.  Merriani's  groupini;,  adding  a  service- 
able "multicostate"  group,  in  his  mohograj>h  of  the  "Eocene  antl 
Paleocene  Turritellidie  of  the  .\llanlii:  and  (luH  Coastal  Plain 
of  North  America"  (Jour.  Paleont.,  vol.  13,  No.  3.  1939,  pp. 
267-336)  but  that  was  not  until  two  years  after  the  Oaibome 
Turritellas  had  been  discussed  and  fitted  into  the  carinate  classi- 
fic.itinn.  Mcrriam's  monograph  was  published  in  lO-ii  (L'niv. 
California  Pub.   Bull.  Geol.  Sci..  vol.  26.  No.  i). 

The  factor  of  change  enumerated  in  the  first  paragraph  of 
this  discussion  is  not  accounted  for  in  the  Howles-Merriam 
grouping.  A  species  may  be  unicarinate  on  the  nepionic  or 
postnepionic  whorls,  becoming  bicarinatc  and  later  multicarin- 
ate  on  the  mature  whorls.  Other  changes  may  occur  as  shown 
in  the  outline  herein.  There  is  no  rigidity  in  their  carination 
over  the  entire  length  of  their  shell.  Therefore  a  qualifyin.g 
statement  must  accompany  any  outline  as  to  what  part  of  the 
shell  the  "t}.-pe  carination"  may  occur. 
Key  to  Carination  of  the  Apical  Wliorls  of  Jackson  Turritellidae 

I.N'epionic  (first  3  or  4  whorls) 
.-\.  L'nicarinate 

T.  aretiicola 

T.  are  ft  icola  hranneri 
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T.  creola 

T.  alveata  (Obscure  unicarinate  stage,  followed  by 

short   bicarinate   stage,   succeeded   by   a   tri- 

carinate  stage.) 

B.  Bicarinate 

T.  arenicola  danvillensis 
T.  rivurhana 

C.  Tricarinate 

T.  clevelandia 
T.  perdita 

T.  perdita  jacksonensis 
II.   First  postnepionic  whorls 

A.  Unicarinate 

T.  arenicola  branneri 
T.  arenicola  danznllensis 

B.  Bicarinate 

T.  creola 
C:  Tricarinate 

T.  aheata 
T.  clevelandia 
T.  perdita 

T.  perdita  jacksonensis 

T.  rivurhana  (Short  stage    followed    by    bicarina- 
tion.) 

lurritella  arenicola  (Conrad)  Plate  34,  figs.  8-11 

M.    f  arenicola  Conrad,   1865,  Am.  Jour.   Conch.,  vol.   1,   p.   141,  pi.   10, 

fig.  11. 
Tunitella    annicola    (Conrad),    Bowles,    lO.'.O,    Jour.    Paleont.,    vol.    13, 

No.  .S,  p.  275,  pi.  31,  figs.  5-7.     Includes  T.  branneri  Harris. 
Turritella  arenicola  Stenzel  and  Turner,   [194tl],  Type  Invertebrate  Fos- 
sils of  North  America,  Eocene,  Gastropoda  17,  Card  No.  45,  figs.  11, 
1-3. 
Volutions  thirteen?  convex,   penultimate,   and   two   cor.tiguous  volutions, 
each  with  seven  acute,  prominent,  revolving  lines;   the  two  inferior  lines 
remote,   and   the   third   more   prominent   and    distant   than   tiie   remainder; 
towards   the   apex  this   line   is   not   more   prominent   than   those   above   it 
but  the  second  becomes  large  and  carina tes  the  volutions,  piving  them  an 
angular   appearance;    one,   and  occasionally   two,  very   fine   lines   alternate 
with  the  others. — [Oonrad,  1865.] 

Early    postnuclear    whorls    smooth,    unicarinate    with    only    a 
faint  suggestion  of  a  spiral  rib  below  the  carina.     Gradually  tlie 
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trace  of  the  revolving  lines,  one  below  the  carina  and  three  above, 
are  discernible.  The  secondary  spirals,  within  the  length  of  two 
whorls,  increase  in  size  as  the  primary  xrarina  is  reduced,  re- 
sulting in  the  presence  of  five  revolving  ribs  on  medium-aged 
specimens.  With  increased  growth  of  the  shell,  intervening 
lines  develop  in  prominence  making  the  spiral  pattern  irregular 
in  size  and  increasing  the  number  of  the  enlarged  ribs  on  the 
adult,  so  that  the  group  of  ribs  is  difficult  to  discriminate  and 
as  many  as  seven  larger  ribs  may  be  present.  A  revolving  rib 
is  initiated  just  above  the  suture.  There  is  a  wide  and  conspicu- 
ous space  between  the  lowermost  enlarged  rib  or  carina  and  the 
sutural  rib.  The  two  lines  above  that  space  may  frequently  be 
more  pronounced  than  the  other  ribs  on  the  whorl.  The  upper 
of  the  two  most  prominent  lirse  is  the  reduced  original  carina. 
Microscopic  lines  may  occur  between  the  major  spirals,  par- 
ticularly between  the  suture  and  the  lowermost  prominent  rib. 

Edgar  Bowles,  in  his  excellent  monograph,  has  given  details 
of  description  and  localities  of  this  species.  He  has,  with  good 
reason,  included  the  variety  T.  brannerx  with  the  typical  form. 
Subsequent  to  Bowles's  work,  Stenzel  and  Turner  differentiated 
the  sharper  rib  development  in  the  upper  Jackson  Eocene  at 
IXinville  Lamhng,  Louisiana,  by  a  subspecific  name.  Since  the 
varietal  names  are  in  literature,  I  am  usini^  them  to  tabulate 
the  characters  of  extreme  forms  so  that  such  may  be  used  as 
criteria  for  judging  other  variations  and  the  value  of  named 
units. 

With  a  sjx^cies  as  prolific  as  T.  arcnicnla,  it  would  be  expect- 
ed to  find  envirtmrnental  phases.  Although  the  form  is  abun- 
dant in  the  Garland  Creek  strata,  it  is  rare  at  Moodys  Branch 
and  Town  Creek,  at  Jackson,  Mississippi. 

This  species,  as  many  other  Turritellas  do,  frequently  seals 
the  aperture  of  the  posterior  end  of  the  shell  with  a  thin  sep- 
tum, convex  toward  tlie  ajx^x  (Plate  3^,  fig  q).  Numerous 
specimens  so  closed  have  been  found  anionic  the  typical  form 
and  amon^  T.  branncri  and  T.  daninllcnsis.  One  of  the  types 
(No.  15536.  A    N.  S.)  has  such  a  septum. 


283  Jackson  Eocene  Mollusca:  Harris  and  Palmer  283 


Dimensions. — Height,  3J.6  mm.;  greatest  diameter,  10  mm. 
(larger  of  types). 

Lectotype. — No.  15536,  Academy  of  Natural  Sciences,  lliila- 
delphia,  Pa.     (2  specimens). 

Occurrence. — Garland  Creek,  Clarke  County,  Miss.  (t;pe\ 
not  Enterprise,  Miss,  as  given  by  Conrad,  see,  Aldrich,  Am. 
Jour.  Sci.,  3d  ser.,  vol.  XXX,  1885,  p.  307.  Moodys  Branch 
marl,  localities  900,  1099,  iioo,  11 11;  879,  881;  1127;  9;  10. 
Yazoo  clay,  locality  2.     Danville  Landing  beds,  locality  20. 

Turritella  arenicola  branneri  Harris  Plate  34,  figs.  2,  3,  6,  7 

Turritella  arenicola  branneri  Harris,  1894,  Ann.  Ropt.  Geol.  Survey  Ark- 
ansas for  1892,  vol.   II,   p.   169,  pi.   VI,  fig.   7;    Stenzel   and  Turner, 
[1942],  Type  Invrrtobrate  Fossils  of  North  America,  Eocene,  Gastro- 
poda, 21,  Card  No.  49,  figs.  5-7. 
This  variety  diflFers  from  true  arenicola  m  having  fewer  re\t)lving  lines, 
less  rounded  whorls,  and  in  being  of  con8i<lerably  smaller  pizc. 
Localities : 

WIdte  Bluff,  Arkansas  River. 
Stition  2.'531,  241:<  and  242:3.  Rison. 

2420.  Cross  Roads  Church,  5  miles  northwest  of  Kingsland. 
240:{,   three  quarters  of  a  mile  above   Vince   Bluff,  Saline 

River. 
2404,  Hnnininker's  well,  12S.,  9W..  section  8. 
2408.    Wndsworth  's    well,    Long    Prairie,    Drew    county. — 
[Harris,    1894.] 

The  synonymy  and  description  of  this  form  are  given  in  the 
Claibornian  report,  Pull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p. 
1 07,  pi.  2^,  figs.  I,  2  and  will  not  be  repeated  here.  At  that  time 
the  White  Bluff  sediments  were  desi'rnated  by  the  author  as 
Claibornian  or  Jacksonian  for  the  reason  that  a  complete  study 
had  not  been  made  of  the  lackson  fauna  of  Arkansas.  Since  the 
publication  of  the  Claiborne  pai>er,  additional  collections  have 
been  made  and  the  Jacksonian  age  of  the  beds  confitTned.  The 
finding  of  a  zeuglodont  bone  (Basilosaurus  cctoi'.^es)^^  in  the 
exposure  in  Crow  Creek  near  Forrest  City,  Arkansas,  sub- 
stantiated a  Jacksonian  correlation  for  the  White  Bluff-Crow 
Creek  Eocene. 

Typical  T.  branneri  differs  from  T.  arenicola,  s.  s.,  in  having 
a  more  slender,  ta[)ering  shape,  and  fewer  revolving  ribs.      T. 

35Palmer,  K.  V.  W.:  Bull.  Amer.  Assoc.  Pet.  Geol..  vol.  23,  No.  8,  1939, 
pp.  1228-1229. 
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hranneri  on  adult  whorls  has  five  spiral  costs.  The  type  locali- 
ty for  such  variation  is  White  Bluff,  Arkansas.  Subsequent  col- 
lections have  yielded  fairly  abundant  material  from  that  bluff. 

Dimensions. — Height,  39  mm.;  greatest  diameter,  11  nam. 

Holotype. — No.  135 141,  United  States  National  Museum, 
Washington,  D.  C 

Occurrence. — Jackson  of  Arkansas,  localities  896;  894;  897. 
Moodys  Branch  marl,  locality  922.  Danville  Landing  beds,  local- 
ities 20;  4,  1 120. 

TarritclU  ArenicoU  daavillensiB  Sternal  and  Turner 

PUte  84,  figs.  1,  4,  6;  Plmte  86,  fig.  1 

TwrrVeUa  arcnicola  danvUUnsis  Stensel  and  Tomer,  1940,  Univ.  Texas 
Pub.  :\945,  p.  841,  pi.  47,  iigs.  4,  5;  Steniel  and  Turner,  [1M21,  Type 
Inveitcl*ra  c  Fosiuls  of  NortU  America,  Eocene,  Gastropoda,  30,  did 
No.  58,  figs.  4,  5. 

Apical  angle  24**  juvenile,  14*"  adult;  shell  profile  slightly  eonvez.  First 
two  npical  whorls  t^mooth;  two  median,  equal,  and  closely  spaeed  primary 
revolving  ribs  appear  on  third  whorl;  as  the  anterior  of  these  two  ribs 
becomes  gradually  weaker  and  disappears  on  seventh  or  eighth  whorl  the 
other  primary  forms  a  prominent  carina  situatctl  a  little  anterior  to  the 
medion  of  the  whorl;  anterior  primary  reappears  on  ninth  or  tenth  whorl 
an<l  increases  gradually  in  size  until  it  becomes  equal  to  the  other  oA  the 
adult  whorls;  3  to  4  accessory  ribs  are  added  between  tlie  primaries  and 
the  posterior  suture;  a  few  fine  threa<l8  arise  l)etween  the  ribs.  Adult 
whorls  convex  with  the  greatest  diameter  at  the  level  of  the  2  primaries; 
ornamentation  consistH  of  5  or  6  sharply  raised  spirals,  of  which  the  2 
{interior  ones  are  moat  conspicuous,  and  a  few  scattered  fine  spiral  threads; 
area  just  l)ehind  the  suture  excavated.  Base  of  body  whorl  set  off  by 
a  sharp  spiral  rib,  which  is  hidden  by  the  suture  on  the  spire  whorls. 
Incrementals  most  advanced  at  posterior  suture,  less  so  at  anterior  su- 
ture, to  which  they  descend  at  a  steep  angle;  sinus  centers  posterior  to 
the  primary  rib. 

This  subsiHHries  iliffers  from  tyj>ical  T.  arcnicola  Conrad  by  the  usually 
more  sharply  raised  spiral  ribs,  the  smaller  number  of  ribs  and  threads, 
the  greater  convexity  of  the  adult  whorls,  and  the  short  bicarinate  stage 
on  the  apical  whorls  which  precedes  the  usual  unicarinate  stage  usual 
in  the  T.  arenicola  group. 

Type  data, — Syntypes  in  Stenael  Collection,  Austin,  Texas. 

Type  locality. — Bluff  on  ripht  bank  of  Ouachita  River  at  Danville  Land- 
ing on  boundary  between  Caldwell  and  Catahoula  parishes,  Louisiana; 
Bureau  of  Economic  Geology  locality  No.  La-9. 

For  exact  location,  compare  Chawncr,  W.  D.,  Geology  of  Concordia 
and  Catahoula  parishes:   I^uisiana  Geol.  Surv.,  Geol.  Bull."  9,  19^6. 

Geologic  Jumson. — Danville  Landing  btMJs.  upper  Jackson  group,  upper 
Eocene. 

Distrihulion. — Known  at  present  only  from  Ivpe  locality. — [Stenzel 
luid   Turner,   1940.] 
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The  appearauce  of  the  T.  arenicola  at  Danville  Landing  on 
the  Ouachita  River,  Louisiana,  is  conspicuous  because  of  tlie 
sharpness  of  the  spiral  ribs  and  the  smaller  number  ot  ribs  than 
occur  on  the  typical  form.  In  this  respect,  /'.  danvillensis  is 
closer  to  the  characters  displayed  in  T.  branneri.  T.  branneti 
is  more  slender  than  either  f.  arenicola,  s.  s.,  or  T.  danznllensis. 

In  regard  to  the  short  postnuclear  bicarinate  stage  described 
for  this  subspecies,  if  adequate  material  were  available  one  might 
hnd  tliat  such  occurs  in  the  typical  form.  It  so  happens  that 
7\  danznllensis  is  prolihcally  preserved  in  the  Danville  Landing 
beds.  The  collections  from  that  locality  studied  by  the  writer 
consist  of  over  i,ooo  specimens  (fragments).  I'erfect  apical 
material  is  abundant,  and  one  has  opix)rtunity  to  determine  the 
minute  details.  Although  T.  arenicola  is  abundant  at  the  type  lo- 
cality and  occurs  at  other  localities,  the  quantity  and  preserva- 
tion of  the  shells  do  not  equal  that  of  the  variety  at  Danville 
Landing.  Therefore,  the  apices  are  not  available  in  an  amount 
to  enable  one  to  determine  accurately  what  variation  the  first 
postnuclear  whorls  of  the  typical  form  might  display. 

T.  apita  de  Gregorio  of  the  Gosport  sand  is  also  a  bi-unicari- 
nate  species  in  its  postnuclear  development.  It  and  T.  arenicola 
danznllensis  are  the  only  two  Turritellas  of  the  Claiborne-Jack- 
son Eocene  which  belong  in  such  a  group.  7\  apita  passes  into 
the  unicarinate  stage  and  retains  it  throughout  life,  while  in  T. 
arenicola,  the  unicarinate  stage  is  a  transitional  phase,  develop- 
ing five  and  more  spiral  ribs,  depending  on  die  locality  of  its 
occurrence.  There  are  fine  details  which  distinguish  the  young 
unicarinate  stage  of  T.  apita  and  the  unicarinate  period  of  growth 
in  T.  arenicola.  However,  the  identification  of  apical  fragments 
of  the  two  species  from  localities,  the  age  of  which  is  not  known, 
should  be  done  with  caution,  particularly  if  the  microscopic  de- 
tails are  worn. 

Since  the  original  description  was  written,  the  form  has  been 
identified  by  the  author  from  Carter  Landing,  Ouachita  River, 
and  from  two  miles  north  of  Rosefield,  Louisiana. 

Occurrence. — Danville  Landing  beds,  Danville  Landing,  La. 
(type)  ;  localities  6,  886;  i8;  20. 


Tairitclh  1 1 1  ■!■.  B.  sp.  Plate  3B.  tgm.  Z.  4.  &.  II 

•  Shell  >lenil«r,  whorls  convex  anterioriv  and  coocave  poster- 
iori. ;  nucleu>  coil^uI:^  ut  about  one  whorl :  early  lour  postnuclear 
whorl*  unicannaie  with  a  iaim  suggestion  on  the  tarly  three 
whorls  of  a  revolving  line  above  and  below  the  *ubmedtal  carina. 
The  seconttarv  ribs  increa:3C  rapi>D>  until  on  the  fourth  whorl 
thej  arc  reailily  seen  under  iSe  microscope.  On  the  fifth  whorl 
-.n.I  thereafter  lor  several  whoris  the  basal  s[Hral  rib  is  equiva- 
lent in  size  to  the  original  primary  carina.  At  the  same  time  the 
bmt  secunifar>  cosia  above  the  meilial  carina  is  followed  by  an- 
other so  that  during  the  perio-i  of  gn>»ih,  in  w-hich  the  promin- 
ent ribs  are  in  a  basal  bicarin:ue  stage,  two  arul  then  three  re- 
volving rib*  of  lesser  im(>onance  iKcur  on  the  posterior  surface 
uj  the  whorl.  On  met lium -sized  spev'imens  there  are  therefore 
a  suite  ot  five  spiral  rife,  the  two  anterior  being  lar'.^st  am! 
sharpest.  Interstitial  lines  develop  between  the  major  ribs,  the 
<,ne  between  the  two  anteri*>r  major  costat  irKreases  more  rap- 
idly s<]  that  on  mature  shells.  si>;  or  more  revolving  lines  of 
primary  importance  nccur.  Incremental  microscopic  st.ix  are 
present.  The  -ij^ace  between  the  suture  and  the  primarv  rib 
above  is  wi.ler  and  excavated.  In  this  respect  tiie  species  :< 
similar  to  T  urenic'jlti  and  T  a/:vj.'J  T  srcrl,!  i<  like  the  ka-- 
ietal  phases  of  T  areKic-'lu  in  tiie  omspicuousness  i.i  the  two  an- 
terior revolving  ribs.  The  sj-ecie*  may  be  differentiate-!  tri..m 
r  tjrc-nicoiii  in  that  tiie  bicarinate  featurtr  has  been  lomie"! 
as  a  ■ietinite  character  b>  the  sta^e  ■'!  the  rifth  whorl  and  the 
unicarinate  phase  is  shoaened  and  hmited  to  the  tirst  four  pi.ist- 
nuclear  whori-.  In  this  respect  7"  S'-K"!d  seems  to  be  more  oi 
a  derivative  of  T  i.'wdvrufj  and  allies  '.-i  the  lower  Oaibome.  than 
related  directl>  to  T  iirtnic-:l.i  The  unicarinate  stage  is  tiie 
I'l jnif-'icuoa-  feature  ot  the  vnuth  of  T  .ircn'wla.  and  the  incep- 
tion i.f  the  hicarin.ite  ^inzt  :-  retarded  l.>n;^er  in  that  species.      T 

:    I.-rw  thrir.i  i  Sef.veen  :',e  :u      .i-ter-i-  :.'..]T;:r.cnt  ribs 

7"    .-.r^  A.s  r«;a's  ar!   :i-n^ct   't-ii-A-s'.-.T.-    T    vi'i.'nj    Stenze!*"    of 
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the  Weches  formation,  Qail)ornian  of  Texas,  but  differs  most 
conspicuously  in  the  absence  on  T.  creola  of  a  larger  revolving 
rib  between  the  suture  and  the  low^er  of  the  two  major  anterior 
lira?.  The  wider  basal  interspace  above  the  suture  in  T.  creola 
remains  smooth  except  for  lines  of  growth  or  obscure  micro- 
scopic threads.  The  illustrations  of  T.  femina  reveal  the  devd- 
opment  of  a  revolving  rib  in  that  area. 

T.  creola  is  apparently  the  Jackson  representative  of  the  T. 
ilutexata  Harris  stock  of  the  lower  Qaiborne. 

The  species  is  seemingly  not  abundant  but  is  persistent  at 
Creole  Bluff  near  Montgomery,  Louisiana.  Each  of  the  various 
trips  made  by  ourselves  or  associates,  including  A.  C.  Veatch's 
first  over  40  years  ago,  have  yiehled  specimens. 

Broken  individuals  have  been  found  which  have  the  aperture 
of  the  posterior  part  of  the  whorl  sealed  with  a  .convex  thin  sep- 
tum. 

Dimensions. — Height,  33  mm.  (not  complete) ;  greatest  di- 
ameter,  11  mm. 

Types. — Holotype,  No.  4579;  paratypes,  Nos.  4577,  4578, 
4580,  Paleontological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  Creole  Bluff,  Montgom- 
ery, La.  (type)  ;  localities  11,  10,  15,  883,  1054;  922. 

Turritella  bunkerhillensis,  n.  sp.  Plate  35,  fi^s.  3,  10 

Shell  medium  in  size;  apical  whorls  unknown;  adult  whorls 
ornamented  with  a  strong  revolving  rib  or  carina  posterior  to 
the  suture  with  a  concave  wide  space  between  the  carina  and 
suture.  A  spiral  rib  may  develop  on  the  posterior  margin  of 
the  suture.  This  rib  may  enlarge  and  project  giving  the  whorl 
a  bicarinate  appearance  just  above  the  suture.  Neither  the 
single  nor  the  bicarinate  condition  of  the  anterior  ribbing  is 
specific  for  both  may  be  seen  on  the  same  specimen  (Plate  34, 
fig.  3).  Such  a  change  in  ribbing  occurs  in  T.  rina  of  the  Cla- 
bornian.  The  middle  of  the  whorl  is  concave  in  varying  degrees. 
There  may  be  four  or  five  revolving  ribs  above  the  primary  rib. 
Alternating  finer  spiral  threads  occur  in  the  interspaces.  One 
of  the  characteristic  features  of  this  species  is  the  crenulation  of 
the  revolving  ridges. 
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This  species  is  like  T.  ccclatura  Conrad  (Acad.  Nat.  Sci.  Phila- 
delphia, Jour.,  2d  ser.,  I,  18/^8,  p.  114,  pi.  14,  fig.  16),  described 
from  the  Vicksburg  Oligocene,  in  that  they  both  have  conspicu- 
ous crenulated  or  beaded  revolving  ribs.  T,  hunkcrhillensis 
differs  from  T.  ccclatura  in  having  an  excavated  area  above  the 
suture  with  the  spiral  rib  above  stronger  than  the  others,  slight- 
ly carinating  the  whole  at  that  position.  There  are  about  five 
spiral  ribs  above  the  carinated  one,  the  number  depending  on 
the  age  of  the  whorl.  There  are  about  five  in  all  crenulated  ribs 
on  T.  c<clatura.  Conrad  described  T.  ccclatura  vyith  Vicksburg 
shells  but  in  later  publications  he  does  not  include  it  among  the 
Vicksburg  species  but  does  list  it  as  from  the  Eocene  of  South 
Carolina. 

One  hesitates  to  describe  a  Turrit ella  with  the  apical  whorls 
lacking,  because  without  tliat  portion  of  the  shell  the  change 
in  ontogenetic  development  and  the  basic  group  into  which  the 
species  may  fall  .cannot  be  determined. 

Because  the  adult  whorls  are  different  from  the  known  Jack- 
son species,  and  because  there  are  available  four  specimens  from 
two  different  collecting  trips,  it  seems  attention  should  be  drawn 
to  the  form. 

Dimensions. — Height,  28  mm. ;  greatest  diameter,  10  mm. 
(fragment). 

Types-  WoXoiy^,  No.  4581  ;  paratype.  No.  4582,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  Bunker  Hill,  Ouachita 
River,  Caldwell  Parish,  La.;  localities  i,  11 19. 

Turritella  alveata  Conrad  Plate  36,  figs.  7-12 

Turritella  alveata  Conrad,  1854,  Wailes.  Ropt.  Agr.  Gool.  Mississippi, 
pi.  XVII,  fig.  7;  Conrad,  1855,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 
vol.  VII,  p.  26;i;  19:i9,  Reprint,  Bull.  Amer.  Paleonl.,  vol.  XXIV, 
No.  86,  19:^9,  p.  9,  pi.  4,  fig.  7;  Harris,  1894,  Ann.  Rept.  Geol.  Sur 
vey  Arkansas,  1892,  vol.  II,  pj).  120,  169,  181;  Bowles,  19:^9.  Jour. 
Paleont.,  vol.  l.'i,  No.  a,  p.  :iU6,  pi.  .'^2,  fig.  1;  Stenzel  and  Turner, 
[1942],  Type  Invertebrate  Fossils  of  North  America,  Eocene,  Gaytro- 
poda   15,  Card  No.  4;i,  figs.  7,   1,  2. 

Mfsalid  alveata   Conrad,   1865,   Am.  ,Iour.   Concli.,   vol.   I,   p.   'X,\\    Conra«l, 
1.S66,  Smitlisonian   Misc.  Coll..  vol.   Vll.   No.   20(1,   p.   ii5. 

Turrit etla    {BauMator)    alveata    Conrad,    Cossmann,    1912,    Essais    Paleo 
conch,  comp.,  9  liv.,  p.  118. 
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Elongato<l ;  whorls  about  nineteen;  revolvinj^  lines  prominent,  about 
s»x  in  number  altt»rnatecl  by  a  minute  line;  volutions  exeavat*'*!  at  base 
an<i    minutely   striated. 

Allied  to  T.  ohruta,  Con.,  (T.  lineaUiy  Lea)  of  Claiborm',  but  greatly 
more  elongaleii. —  [Conrad,   1855.] 

Nucleus  consists  of  about  i  or  1V2  whorls,  smooth,  not  de- 
niarcated  definitely  from  the  following  whorls ;  earlier  two  i)ost- 
nuclear  whorls  carinated  with  an  obscure  incipient  revolving 
rib  suggested  al)ove  and  below  the  carination.  The  lower  spiral 
cnsta  is  recognizable  on  the  third  whorl ;  on  the  fourth  whorl 
three  revolving  ribs  or  carinse  occur  which  continue  for  several 
vvhorls.  Secondary  spiral  lines  are  present.  (]ra(luall\  the  pos- 
tcriormost  secondary  line  just  below  the  suture  assumes  a  size 
equal  to  the  primaries  and  the  ribbing  for  several  whorls  con- 
sists of  four  ribs  of  major  size,  in  pairs  anteriorly  and  |X)ster- 
iorl\  with  a  slightly  weaker  fifth  rib  in  a  central  position  on  the 
whorl.  The  middle  rib  increases  in  size  until  there  is  a  period 
on  adult  whorls  where  there  are  five  prominent  spiral  ribs.  As 
more  incrementals  enlarge  with  age  there  may  be  six  or  seven 
dominant  ribs  on  the  mature  whorls.  Typically  there  are  six 
The  number  varies  on  individuals  at  the  same  and  at  diflferent 
localities.  Microscopic  spiral  threads  occur  between  the  ribs. 
Typically  the  whorls  are  compressed,  some  may  have  the  whorls 
slightly  convex.  The  whorls  are  ex.cavated  below  the  first  an- 
terior rib  so  that  the  sutural  area  is  conspicuous  but  not  deej). 
The  shell  is  slender  with  many  whorls.  The  figured  type  si^eci- 
men  has  19  whorls  and  it  is  not  complete.  The  fragment,  in  the 
collections  studied,  with  the  greatest  diameter  (16  mm.),  is  from 
Bunker  Hill  Landing  on  the  Ouachita  River,  Louisiana.  Con- 
rad's illustration  gives  the  impression  of  greater  narrowness  and 
tapering  than  actually  exists  on  the  type. 

The  apical  and  immature  whorls  of  this  species  and  7\  arcni- 
cola  can  Ije  differentiated  because  T.  arenicola  has  a  unicarinate 
pattern  of  early  sculpture  while  that  of  T.  alvcata  is  predomin- 
ately tricarinate  Adult  whorls  of  the  two  species  may  have  a 
similar  numl>er  of  revolving  ribs  on  certain  whorls  but  T.  areni- 
cola has  a  tendency  for  the  two  anterior  liraj  to  be  more  j)ro- 
nounced  than  those  posteriorly.  T.  alvcata  is  more  slender  and 
has  a  greater  number  of  whorls  than  T.  arenicola. 
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Four  or  five  coarse  spiral  ribs  occur  on  the  basal  area  in  T. 
alveata. 

This  species  is  cliaracteristic  of  the  Jackson  Eocene.  StenzeP' 
i'lentified  it,  as  well  as  T.  perdita,  in  the  Claiborne  Yegua,  nine 
feet  below  the  Moodys  Branch  marl  in  his  section  at  Creole 
lilufF,  Montgomery,  Louisiana. 

Dimensions. —  Height,  48  mm.;  greatest  diameter,  11.6  mm. 
(lectotype)  ;  height,  45  mm.;  greatest  diameter,  11.6  mm.  (para- 
type). 

Types. — No.  132 13,  Academy  of  Natural  Sciences,  Philadel- 
I)hia,  Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  7S5,  880,  693,  786,  921,  881,  879;  900,  nil,  1098;  10, 
883,  1054,  9,  7,  8,  912;  16;  I,  1 1 19.  Danville  Landing  beds,  lo- 
cality 6.     Jackson  of  Arkansas,  locality  897. 

Turritella  clevelandia  Han  is  Plate  36,  Ags.   1-6 

Turrilclla  perdila    f  Dall,   1891,   in   Ciiil,  Ann.   Kept.  Geol.   Survey   Ark- 
ansas for  1889,  \Xii.  11,  p.  8  fi(U    Harris,   1894,  p.  9:i. 
f   Turritella   mortoni  Call,   J 891,  Ahn.   Kept.  Geol.  Survey  Arkansas   for 

1889,  vol.  11,  p.  8  /iUr  Harris,   1894,  p.  92. 
TurriirUa   clcvciandia   Hams,    1894,    Ann.    ivept.   Geol.   Survey    Arkansas 
for    1S9L\   vol.    11,   p.    I'/i.,   1)1.    VI,   tig.   9;    I'alnier,    19:i7,   Hall.    Anier. 
J»aletMit.,   vol.   Vll.    No.   .,-,    p.   -OL',    pi.   i:0,   fi^.   G,   7;    F^wies,    ID.UJ, 
Jour.  Paloont.,  vol.   i'.i.   No.  :^,  p.  .{08,  pi.  ;{1  tigs.  9,   12;   Stenzel   and 
Turner,  [194L*],  Type  ihvei tehrate  Fcjssils  N.  America,  Koeene,  Ciastro- 
poda  L^S,  (\inl  No.  ofj,  figs.  1,  9,  I'J. 
Si)ec'ific  eharacteristies:    fcizr  ami  general   form  as  indicated   by  the   fig- 
ure;   whorls    l.'l    or    14;    giMirrally    oinuiMenteU    hy    about    three    proniiuont 
revolving    lines    and    a    IvW    Sid)ordinaTe    ones;    from    the    uppermost    an.i 
lowest  of  the  revolving  hi.es  {..e  wl.orls  slojje  abruptly  to  tme  suture,  wiul** 
belwetn  these  lines  the  sines  cl  ti.e  whorls  are  straight. 

I^ocalitirs:    White    Blufl",    Aikansas    Hiver.    Kison.    Toletlo,    Orton    place. 
Above   Vince  Bluff,  Saline  River. — [Harris,   1«94.] 

Shell  slender  and  small  for  the  genus ;  nucleus  probably 
smooth.  The  third  whorl  and  i)erhaps  the  second  have  three 
cordhke  i)rimary  cariiue  with  the  two  anterior  the  stronger.  I'he 
whorls  appear  consj)icuousl\  tricarinate  throughout  the  growth 
of  the  shell.  On  the  later  whorls,  secondary  ribs  may  develop 
hctween  the  suture  and  the  |>osterior  carina  and  between  tiie 
two  jK)stcrior  lira*.  I'he  secondary  ribs  remain  slightly  smaller 
in  size  than  the  j)rimaries  hut  on  old   s])ecimcns  they   may  (►!)- 


37 


Stenzel,   H.   B.:    Univ.  Texas   Pub.  No.   :;94o,   194U,  p.  877. 
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scure  the  original  tricarinate  pattern.  Fine,  irregular  in  size, 
revolving  lines  cover  the  space  between  the  larger  ribs.  Base 
of  body  whorl  smooth  or  striated  by  microscopic  spiral  lines. 
The  sides  of  the  whorls  sloi>e  with  the  greatest  width  anteriorly. 
The  sutures  are  linear,  sharp,  and  tlie  whorl  projects  above. 

Since  the  publication  of  the  work  on  the  Claibornian  gastro- 
pods, we  have  collected  many  specimens  of  this  species  from  the 
type  locality  and  elsewhere.  Young  and  immature  material  is 
abundant  but  the  individuals  have  the  first  whorl  broken  or  worn. 

The  form  in  the  Sabine  Eocene  which  Prof.  Harris  (Bull. 
Amer.  F^aleont.,  vol.  Ill,  No.  ii,  1899,  p.  74,  pi.  10,  fig.  2)  sug- 
gested might  be  a  variety  of  T.  clevelandia,  Bowles  ( 1939,  Jour, 
i'aleont.,  vol.  13,  No.  3,  p.  302,  pi.  32,  fig.  16)  named  T.  gilberti 
and  discussed  its  relationships. 

This  species  is  common  at  Danville  Landing,  Louisiana,  a 
fact  which  has  not  been  previously  reported.  The  form  in  tlje 
Danville  Landing  beds  attains  a  larger  size,  coarser  ornamen- 
tation, and  slight  variation  in  the  slope  of  the  revolving  ribs. 

The  shells  may  be  considerably  worn  when  collected  which 
leads  to  much  puzzling  as  to  their  identity.  Although  the  de- 
corticated specimens  may  have  most  of  the  details  of  sculpture 
eliminated  the  anterior  carina  remains  erident.  A  series,  from 
ornamentation  through  partial  obliteration  of  the  outer  shell 
layer  to  a  sta«^e  of  more  complete  surface  erosion,  is  illustrated 
herein  (Plate  36,  figs.  1-6).  Such  will  assist  in  the  identifica- 
tion of  the  species  as  it  frequently  occurs. 

Accordin?^  to  Harris's  original  synonymy  of  T.  clevelandia, 
this  is  the  T.  perdita  ?  which  Dall  reported  from  Whit«  Bluff, 
Arkansas.  Bowles's  (1939,  pp.  307,  308)  statement  that  Harris 
recorded  and  erroneously  identified  T.  perdita  from  Arkansas  is 
confounding  as  to  the  facts  in  the  matter  and  leads  to  unneces- 
sary confusion  *in  the  distribution  of  T.  perdita.  Harris^®  mere- 
ly listed  Dall's  identification  of  'T.  perdita  ?"  The  record  as 
^iven  by  Harris  (1894,  p.  92)  definitely  stated  Dall  as  the  au- 
thority for  T.  perdita  ?  and  the  same  species  is  not  given  under 
Harris's  heading.     Later  in  the  same    work     (p.     170)     Prof. 

^sHarris,  O.  D.:   Ann.   Rcpt.  Geol.    Sur.    Arkansas    for    1892,    vol.    II, 
1894,  pp.  89,  92,  170. 
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Harris  differentiated  the  T.  perdita  ?  Dall  as  new  under  the  ap- 
pellation, T.  clevelandia. 

The  finding  of  this  species  at  Sims  Siding,  Mississippi  (local- 
ity 1050),  appears  to  be  the  first  record  of  the  species  in  Missis- 
sippi. 

Dimensions. — Length,  30  mm. ;  greatest  diameter,  7  mm.  (med- 
ium size  at  type  locality). 

Types. — Lectotype,  No.  498010,  United  States  National  Mu- 
seum (Bowles).  Syntypes,  United  States  National  Museum, 
No.  135142  (Bowles). 

Occurrence. — White  Bluff,  Jefferson  County,  Arkansas 
(type).  Jackson  of  Arkansas,  localities  896,  1049;  897;  894, 
1048.  Moodys  Branch  marl,  locality  i,  1050.  Danville  Land- 
ing beds,  localities  6,  886;  18;  20. 

Turritella  perdita  Conrad  Plate  37,  figs.  1-3,  6,  8-11 

Turriteila  perdita  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  141,  pi.  lU, 
fig.   10;    Bowles,   1937,  Jour.  Palcont.,   vol.   13,   No.  3,  p.  307,   pi.   32, 
fig.  11  partim ;  Stenzel  and  Turner,  [1942],  Type  Invertebrate  Fossils 
Norlh  Anierica,   Kocene,  Gastropoda  62,  Card    No.  90,  figs.  1-3,   10. 
Broad   at   base;    volutions   thirteen   or   fourteen,   laterally   flattened,   and 
having   five   prominent  revolving   lines  on   each,   with   an   intermetliate   fine 
line;    Uie   two   inferior  volutions  of  the  spire   slightly   projecting  near   the 
li.'ise ;    body    volution    angulatod ;    base   finely    striated;    lines   on    the    volu- 
tions,  towanls   the  ajiex,  crenulated. — [Conrad,   1865.] 

Shell  medium  in  size ;  elon^^ate.  Complete  specimens  may  in- 
clude one  or  two  whorls  more  than  given  by  Conrad.  Nucleus 
unknown ;  early  apical  whorls  contain  three  primary  carinations, 
the  anterior  two,  tlie  sharper.  The  tricarination  stage  contin- 
ues for  several  whorls,  followed  by  the  development  jus.t  below 
the  suture  of  a  revolving  rib  which  increases  in  size,  making 
four  primar\  ribs.  A  si>iral  rib,  in  atout  the  middle  part  of  the 
whorl,  as  well  as  another  just  above  the  suture,  is  gradually 
added.  Hence,  as  the  shell  matures,  five  primary  ribs  occur 
with  six  or  more  on  old  specimens.  Microscopic  spiral  threads 
are  present  l)etween  the  primary  ribs.  The  primary  costae  of 
the  apical  whorls  arc  crenulated.  Many  retain  the  crenulations 
on  mature  whorls.  The  suture  is  (leei)ly  impressed  on  the  api- 
cal whorls.  The  posterior  whorls  are  "laterally  iiattened"  on 
adult  shells,  with  the  v(ilutions  "projecting  near  the  base"  on 
the  later  whorls.  The  base  of  the  body  whorl  is  sculptured 
with  microscopic  revolving  lines,  close-set  and  uniform  in  size. 
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The  lines  differ  from  those  on  the  variety  T.  jacksoncnsis  in 
having  the  lines  of  equal  strength.  In  the  latter  the  threads 
are  composed  of  a  larger  series  with  finer  strijc  between. 

There  is  a  variation  of  T.  perdita  (Plate  2>7y  fig-  8)  which  is 
eloni^ate  with  tlie  apical  whorls  attenuated,  the  narrowness 
begins  with  about  the  middle  whorls  of  the  spire  There  are 
in  specimens  of  equivalent  age,  four  or  more  whorls  on  the  var- 
iation than  on  the  typical  form.  The  sculpture  has  a  tendency 
to  become  obsolete.  Such  partial  smoothness,  together  with 
wear,  produces  decorticated  apical  ends  which  are  conspicuous 
in  a  collection  of  the  species  from  the  type  locality.  The  su- 
tural  area  is  not  so  deeply  impressed  as  on  the  typical  shells 
and  the  later  few  volutions  do  not  project.  The  whorls,  except 
the  body  whorl  and  penultimate,  have  the  appearance  of  slightly 
overlapping  the  volution  above. 

T.  perdita  displays,  at  the  type  locality  on  Garland  Creek, 
which  is  probably  lower  than  typical  Moodys  Branch  marl,  and 
elsewhere  in  the  Moodys  Branch  marl,  extreme  modifications. 
Dowries  (1939)  did  not  figure  a  typical  shell  when  illustrating 
the  species  in  his  monograph.  His  figure,  plate  32,  figure  11, 
represents  the  variety,  T.  jacksoncnsis  Cooke,  and  his  descrip- 
tion does  not  cover  the  typical  form.  The  type  locality  is  Gar- 
land Creek,  Mississippi,  and  there  occurs  the  slender  shell  fig- 
ured by  Conrad  as  T.  perdita.  At  Garland  Creek  occurs  also 
the  modification  of  the  typical  form  (an  example,  Plate  37,  fig. 
8)  which  is  distinct  in  its  extreme  features  but  transitional  stages 
occur  linking  it  and  the  T.  perdita,  s.  s. 

At  Moodys  Branch,  Jackson,  Mississippi,  the  species  is  rep- 
resented'by  the  short,  abruptly  tapering  variety,  T.  jacksoncn- 
sis Cooke,  (including  probably  T.  lowei  Cooke)  a  discussion  of 
which  is  given  under  a  separate  heading. 

Dimensions.-- -Yi^xghty  41  mm.;  greatest  diameter,  12.6  mm. 
(lectotypc).  Height,  40  mm.;  greatest  diameter,  10  mm.  (para- 
type).     Height,  39.4  mm.;  greatest  diameter,  10  mm.  (paratype). 

Lectotypc. — No.  13232  (three  specimens).  Academy  of  Na- 
tural Sciences,  Philadelphia,  Pa. 

Occurrence. — "Moodys     Branch     marl,"      (probably     lower 
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than)  Garland  Creek,  Miss    (type)  not  Enterprise,  Miss.     (See 

Aldrich,  Am.  Jour.  Sci.,  vol.  XXX,  1885,  p   307)  ;  localities  900, 

1 100,    1 1 II,    1098,    1099.      Moodys  Branch   marl    localities    10, 
II,  883;   1127. 

Tnrritella  perdiu  jacksonensis  Cooke  Plate  37,  flgs.  -1,  5,  7,  12,  13 

Turritella  jacksonensis  Cooke,  192§,   Washington  Acad.  Sci.,  Jour.,   vol. 

16,  No.  5,  p.  136,  fig.  8. 
Turritella  lowei  Cooke,  1926,  Washington  Aca<i.  Sci.,  Jour.,  vol.  16,  No. 

5,  p.  136,  fig.  9. 
Turritella  perdita  Conrad,  Bowles,  19.'!9,  Jour.  Paleont.,  vol.  13,  No.  3, 

p.  307,  pi.  32,  fig.  11. 
Turritella  perdita  jacksonensis  Cooke,  S'.enzel  and  Turner,  [1942],  Type 
Invertebrate    Fossils    North    America,    Eocene,    Gastropoda    44,    Card 
No.  72,  figs.  1,  8,  11. 
Turritella  perdita  lowei  Cooke,  Stenzel  and  Turner,  11942],  Type  Inverte- 
brate  Fossils  North   America,   Eocene,   Gnstropoaa  48,   Card    No.    76, 
figfs.  1,  9. 
Shell  rapidly  expanding;   apical  angle  25®.     Suture  impressed.     Whorls 
postoro -medially   constricted,   twice   as   broad    at;,    high,     ornamented     with 
faintly  nodular  spiral  threads  which  continue  over  the  base.     Growtb  lines 
deeply   sinuated   on   the   constriction   and   gently   flexed   on   the   periphery. 
Altitude  20  mm.;  latitude  7  mm.- 

Station  4250,  Moodys  Branch.  Jackson,  Miss.     U.  S.  N.  M.  No.  353,944. 
— [Cooke,  1926,  T.  jacksonensis.] 

Shell  small,  short  for  the  genus,  ahriiptly  tapering;  whorls 
10  to  12.  Nucleus  hroken  or  worn  on  all  specimens  examined, 
hence,  it  is  difficult  to  determine  the  nature  of  the  ornamenta- 
tion. Prohahly  two  carinations  exist  on  the  first  whorl,  three 
appear  on  the  second  whorl  and  continue.  The  sculpture  may 
he  designated  as  tricarinate  for  three  or  four  whorls.  Secondary 
lira?  develop  so  that  the  later  whorls  have  four  or  five  primar)- 
rihs  with  finer  secondaries  and  microscopic  intervening  threads. 
The  spiral  lines  may  he  conspicuously  crenulated  over  part  or 
all  of  the  surface  of  the  shell  including  the  body  whorl.  The 
base  of  the  bodt  whorl  has  fine  spiral  lines  with  intervening 
smaller  threads.  The  suture  is  deeply  excavated  over  the  shell 
Some  specimens  have  a  tendency  to  he  more  elon'xate  than 
others,  and  such  indivicluals  have  the  sculpture  less  pronounced 
hence  with  wear  the  sliells  are  commonly  smooth.  The  tend- 
ency for  tlie  sj)ecies  to  have  the  shell  elongate  i)osteriorly  in  the 
varietx  of  7\  perdita  is  a|>parently  paralleled  by  the  same  inclina- 
tion in  the  typical  form  at  Garland  Creek.     The  elongated  indi- 
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viduais  (lb  not  seem  to  be  restricted  enough  from  the  short  forms 
to  warrant  a  new  name.  T.  lowci  named  by  Cooke,  probably  rep- 
resents merely  the  attenuated  variation  of  T.  jacksonensis.  So 
far  I  have  not  found  T.  jacksonensis  or  T.  hnvei  at  Garland 
Creek. 

At  Moody s  Branch,  a  common  and  conspix:uous  lurritella 
is  that  called  T.  jacksonensis  by  Cooke  and  figured  as  T.  perdita 
by  Bowles.  Cooke's  type  of  7.  jacksonensis  is  a  young  shell 
and  si>ecimens  occur  longer  than  that  figured  by  Bowles.  Since 
the  Garland  Creek  specimens  must  represent  the  typical  T.  per- 
dita and  an  apparent  relationship  seems  to  exist  between  7'.  per- 
dita, s.  s.,  and  T.  jacksonensis,  T.  jacksonensis  is  classified  as 
a  variety  of  T.  perdita.  T.  lozvei  is  iucluiled  as  merely  a  modi- 
fication of  T.  jacksonensis. 

Dimensions. — Height,  29  mm.;  greatest  diameter,  12  mm. 

Types. — Holotype,  T.  jacksonensis  Cooke,  No.  353,944,  U.  S. 
Nat.  Mus.  Holotype,  T.  lowei  Cooke,  No.  353.945,  U.  S.  Nat. 
Mus. 

Occurrence.- -^Xoodys  Branch,  Jackson,  Miss.  (type).  Moodys 
Branch  marl,  localities  785,  881,  879,  921,  69^.  1051;  11,  883 
(one  worn  specimen  each)  ;  i  ;  923.  Lower  Yazoo  clay,  locality 

915- 

Turritella  rivurbana  Cooke  Piute  38,  figs.  6-9 

Turritella  riiiiriaua  Cooke,  192G,  Washington  Acad.  Sei.  Jour.,  vol.  10, 
No.  5,  p.  i:S6,  Hj?.  10;  Bowles,  19.'Jl»,  ,lour.  Taloont.,  vol.  13,  No.  3,  p. 
283;  8tenzel  Hn«l  Turner,  [li«42],  Tyi»e  luvertchrate  Fossils  of  North 
America,  Eocene,  Gastropoda  71,  Card  No.  1)0,  fig.   10. 

Apical  angle  about  2^".  Wliorls  carinateil,  slightly  constricted  nie«lially, 
.•^future  depressed;  spiral  sculpiure  of  one  strong  thread  on  the  carina  anil 
.soveral  finer,  widely  spaced  threads.  Altitude  of  a  fragment  of  5  wi'oria 
17  mm.;   latitude  8  mm. 

Stjition  (5466,  Town  Creek,  Jackson,  Miss.,  U.  S.  N.  M.  No.  353,1)46. 

In  form,  this  species  res*;mbles  T.  carinata  Lea  from  Claiborne,  but 
lacks  t!ie  crowde«l,  microscopic,  spiral  threa«is,  its  suture  is  more  tleprosseil, 
and  it  differs  also  in  the  direction  of  its  growth  lines.  In  front  of  the  carina 
the  growth  lines  of  T.  riiurhana  are  strongly  protractive  (l)ent  clockwise 
to  the  axis),  making  an  obtuse  angle  with  the  lines  behind  the  carina, 
but  in  T.  carinata  th<»y  are  retractive  and  make  an  acute*  angle. — [Cooke, 
iy*J6] 

Shell  .small ;  nucleus  probahly  with  two  stronjy  carinations, 
one  anteriorly  and  one  about  tlie  middle  of  tlie  whorls.    On  about 
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the  second  or  third  whorl,  an  incipient  third  carina  appears 
posteriorly  and  rapidly  increases  in  strength.  For  about  three 
whorls,  the  whorls  are  tricarinate.  As  the  posterior  lira  enlarges, 
the  middle  carina  decreases  in  size,  until  it  is  an  obscure  thread. 
The  adult  whorls  are  bicarinate  witli  the  anterior  rib  the  larger. 
A  smaller  spiral  rib  develops  between  the  suture  and  the  poster- 
ior primary  rib.  The  carinse  are  finely  crenulated.  The  whole 
surface  of  the  whorls  is  covered  with  microscopic  revolving  lines. 
The  sutures  are  sharp. 

The  species  is  distinct  from  the  other  si^ecies  of  Jackson  Tur- 
ritellas  but  it  is  not  an  abundant  form.  Not  enough  specimens 
of  adult  whorls  are  found  so  that  one  can  say  witli  assurance 
what,  tiie  extreme  growth  would  be.  The  apical  whorls  and  the 
bicarinate  pattern  of  the  immature  sculpture  are  typical  of  T. 
rina  and  varieties  (Palmer,  1937,  p.  192,  pi.  22;  Palmer,  Bull. 
Amer.  Paleont.,  vol.  XXVIll,  No.  112,  p.  17).  It  may  be  found 
that  T.  rwurband  is  the  end  member  of  the  T.  rina  .stock  and 
that  there  are  only  varietal  differences  between  the  two.  In  tliat 
case  T.  rivurbana  the  earlier  name  has  priority  and  such 
takes  precedency  over  biologic  development.  The  lower 
ClailK)rne  names  would  be  varietal  names  of  the  Jackson  desig- 
nation. Due  to  the  fact  that  under  the  present  emergency  it  has 
been  imi>ossible  to  study  tlie  type  and  supplementary  material 
of  T.  riinirbana  which  are  in  Washington,  D.  C,  I  <lo  not  feel 
justified  in  definitely  uniting  T.  rina  and  T.  rivurbana. 

T.  rina  and  varieties  represent  a  prolific  stock  in  the  lower 
Claibornian.  The  early  tricarinate,  later  bicarinate,  sculptural 
design  becomes  modified  along  different  trends  as  may  be  seen 
in  such  variations  as  T.  rina  sub  rina  and  T.  rina  Carolina.  T.  cor- 
tczi  Bowles  and  T.  rina  ivcchesensis  Bowles  (1939,  pi.  31,  figs. 
8,  14).  For  discussion  of  T.  zuechcscnsis  Bowles  see  Palmer, 
1944,  loc.  cit.,  pi.  I,  figs.  12-16.  There  is  a  remarkable  similar- 
ity between  die  character  of  the  spiral  whorls  of  7".  rina  wechc- 
scnsis  (I>owles,  1939,  i)l.  31,  fi^-  8)  and  those  of  T.  rivurbana 
(Plate  ^^,  ii'^s.  6-9).  In  fact,  1  do  not  see  any  differences. 
The  same  similarity  in  the  ai)ical  whorls  api)ears  l)etween  those  of 
7.  rina,  T.  subrina,  and  7\  cortcci,     Stenzel  and  Turner  (1942, 
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Card  5/)  remark,  "Young  specimens  of  T.  cortczi  can  hardly  be 
distinguished  from  those  of  T.  rina  subrina/'  Yet  in  the  extreme 
adult  stage  T.  rina,  T.  subriha,  and  T.  cortezi  have  robust,  distinct 
sculpture.  The  shells  with  the  obsolete  sculpture  in  the  adult  as  in 
T.  zvechcsensis  may  merge  in  a  transitional  series  of  si)ecimens 
with  certain  variations  of  T.  rina.  I  believe  T.  rivurbana  probably 
represents  the  last  of  the  line  (or  remnant  in  the  Jackson  Eocene) 
of  the  T.  rina  lower  Qaiborne  species-stock.  The  stock  had  a 
dominant  youthful  uniformity  but  a  virile  potentiality  for  ex- 
treme change  with  maturity. 

Dimensions. — Complete  specimens  are  not  available.  See  di- 
mensions of  figured  shells. 

Holotypc. — No.  353,946,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — " Moody s  marl,  Town  Creek,  Jackson,  Miss." 
(type).  Moodys  Branch  marl,  locality  785.  Lower  Yazoo  clay, 
locality  915. 

G«nus  MESALIA  Gray,  1842;   1847 
Gray,  Syiiop.   Cont.   British   Museum,   44   ed.,   184*2,   p.  60    (see,   Iredale, 

Malacol.  80c.  London,  Proc,  vol.  X,  191.3,  p.  306)  ;  Gray,  Zool.  80c.  London, 
Proc,  pt.  XV,  1847,  p.  155;  Smith,  E.  A.,  Ann.  Mag.  nat.  Hist.,  8th  ser., 
vol.  XV,  1915,  p.  :167. 

Genotype  by  subsequent  designation,  Gray,  1847  {loc,  cit.)y  Ctrithium 
Mcsal  Adanson,  1757,  -  Turriiclla  brcviali^  Lamarck  (Hist.  nat.  An.  sans 
Vert.,  t.  7,  1822,  p.  58).  Living.  (Joree,  Seni-gal,  and  Leone.  Tryon, 
Manual  Conch.,  vol.  VIII,   1886,  p.  209,  pi.  LXV,  figs.  27-*J9. 

Mesalia  vetusta  (Conrad)  Plate  38,  figs.  1-5 

Mclania  ?  vetusta  Conrad,  Sept.  183.*^,  Fos.  Shells  Ter.  Form.,  vol.  1,  No. 

3,  p.  35. 
Me.salia  rctu.sia  Conra<l,  1865,  Am.  Jour,  ('onch.,  vol.  1,  j).  33  M.  vetiHsta 
[error  in  spelling]  ;  Palmer,  1937,  Bull.  Amer.  F*aleont.,  vol.  VII, 
No.  32,  p.  205,  pi.  27,  figs.  7,  8,  13-15;  Bowles,  1939,  Jour.  Paleont., 
vol.  13,  No.  3,  p.  331,  pi.  34,  fig.  1;  Stenzel  an<l  Turner.  [1942],  Type 
Invertebrate  Fossils  of  North  America,  Eocene,  Gastropoda  93,  Card 
No.  121,  fig.  1. 

For  complete  synonymy  and  notes  see  Palmer,  1937;  Bowles, 
1939;  Stenzil  and  Turner,  1942.  Omit  Mesalia  lintea  Conrad 
from  Bowles's  synonymy  (see  Palmer,  1937,  p.  209  and  Bowles, 
1939»  P-  291).  Palmer  and  Stenzel  and  Turner  include  a  copy 
of  the  original  description. 

This  species  is  very  abundant  in  the  Gosport  sand  at  Clai- 
borne, Alabama.     It  is  a  variable  form  at  the  type  locality.     In 
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1919,  Cooke  (U.  S.  Geol.  Sur.,  IVof.  Paper  120,  1919,  p.  43) 
cjxrited  the  species  from  the  hasal  Jackson  at  Sims  Siding, 
Yazou  County,  Mississippi.  In  1891-92,  Prof.  G.  D.  Harris 
C(;llectc(l  a  si)ecimen  of  M.  vctusta  from  the  Jackson  at  White 
Flu  IT,  Arkansas,  for  the  U.  S.  Geol.  Survey,  and  it  was  deposit- 
e'l  in  the  U.  S.  National  Museum.  A  picture  of  the  specimen 
made  hy  Harris  many  \ears  later  (1940)  is  included  herein. 
The  whorls  are  rounder  than  the  whorls  of  common  Qaibornc 
specimens  of  the  species.  However,  the  whorls  of  species  at  the 
t\pe  locality  vary  from  n»unde(l  to  straight-sided  whorls.  Dr. 
Julia  Gardner  (Jour.  I^aleont.,  vol.  13,  No.  3,  1939,  p.  342) 
identified  the  form  from  Sims  Siding,  about  iV^  miles  south  of 
Kden,  Yazoo  County,  Mississippi,  as  well  as  at  six  localities  in 
Alabama,  (lardner  regarded  Sims  Siding  material  as  a  transi- 
tional fauna  between  the  Ck)six)rt  sand  and  the  Jackson.  Our 
collectioi^s  include  numerous  specimens  of  the  si)ecies  from 
TJttlc  Stave  Creek  and  Sims  Siding.  Four  specimens  of  this 
species  have  Ix^en  identified  by  the  author  from  material  from 
Creole  FlufF,  Mont\^omery,  Louisiana,  from  two  different  col- 
lectin;:  trii)s,  two  \ears  apart.  Such  discoveries  reveal  that  the 
s|)ecies,  while  net  abundant  in  the  (leix)sits,  is  persistent,  if  it 
can  be  j)ickcd  up  after  different  iKTiods  of  erosion.  Specimens 
from  sonic  of  the  resi)ective  localities  mentioned  are  illustrated 
on  Plate  n*^.  Additional  figuus  of  the  shells  from  the  Gosport 
sand  are  given  in  Palmer,  1937,  plate  27.  These  supplemen- 
tary localities  rule  out  Mcsalia  7rfusta  as  a  diagnostic  Gosixnt 
sand  f(issil.  It  probably  was  sparsely  represented  in  the  lower 
Jackson  fauna. 

Occurrence- -Go^mrt  sand,  Claiborne,  Alabama  (type)  ; 
i{/)j.  See  also,  Gardner,  lO.Vn  p.  3-'-.  Jackson  lM)cene,  locali- 
ties Sta.  2^oj,  I'.  S  (ic'l.  Survey  (White  lUufT,  Ark.).  Basd 
Jackson,    locality    1050.      Moodys    I>ranch    marl,    localities   88j, 

Family  VEKMETID/t: 

r.enus  SERPrLOKBIS  Sasso.   1SJ7 
{Ij(  mini ind    <it'    autlMHs)'-' 

'•     Chnvnii.   A.:    F^iill.   .|ti    Mus.   :.M    svw.   1.    XVJ.    Xo.   .'),    l!)4l.    7.-  >in  'Una 
«i('t(  I  Miiiicil   as  iiniutn   (lulnnni. 
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Sasso,  Giornale  Lig.  Sci.  Lett.  Art.,  Fas,  I,  1827,  p.  483. 

Genotype  by  subsequent  designation,  Gray  (1847,  p.  156),  SerpuJa  are- 
naria  Linnieus  (Systema  Natura%  1758,  p.  787;  12  ed.,  1767,  p.  1266)  --= 
Serpulorhis  polyphragma  Sasso  fide  Bucquoy,  Dautzenberg,  and  Dollfus, 
1884,  p.  236;  Chavan,  1944,  op.  cit.y  p.  332.  Living.  Mediterranean.  Buc- 
quoy, Dautzenberg,  and  Dollfus,  1884,  p.  236,  pi.  XXIX,  figs*.  1-3. 

Serpulorbig  chavani,  n.  sp.  Plate  38,  figs.  10-12 

Cf.  Lemintina  major  Chavan,  1937,  in  Palmer,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  32,  p.  210,  pi.  28,  figs.  1,  6  mow   Vermetus  gigan  major 

Monterosato,  1878,  Giornale  Sci.  Nat.  Econ.  publicata  per  cura  Soc. 
Sci.  Nat.  Econ.  Palermo,  vol.  XIII,  p.  88  nomcn  nudum;  non  L.  are- 
naria  major  Sacco,  1896,  I  Molluschi  dei  Terreni  terziarii  del  Piemonte 
c  c'elln  lignria,  pt.  XX,  p.  12,  pi.  1,  fig.  26. 

Shell  larire,  contorted,  the  irregular  convolutions  in  contact. 
The  surface  is  irregularly  covered  with  rough  medium  longitud- 
inal striations;  alternating  with  the  primaries  is  a  series  of 
smaller  ribs  with  a  narrow  interspace  between.  The  size  and 
character  of  the  sculirture  vary  with  the  age  and  condition  of 
growth.  On  some  places  on  the  same  s|)ecimcns  the  ribs  will 
be  crowded,  on  other  portions  a  narrow  space  intervenes  be- 
tween primaries  and  secondaries.  Transverse  concave  septa 
may  he  present.     Irregular  transverse  undulations  may  occur. 

This  form,  large  and  fairly  common  near  Montgomery  and 
Runker  Hill,  Louisiana,  has  been  lal)cled  in  collections  as  Ser- 
pulorhis (jramjcra  (Say")/"  the  species  from  the  Chesapeake 
Miocene,  Oak  Grove  (middle  Miocene)  of  Florida,  Gurabo  (mid- 
dle Miocene)  of  San  Domingo,  Duplin,  and  upi)cr  Mi(.v:ene  of 
Florida. 

This  species  may  be  the  same  as  that  which  Cossmann*^ 
listed  as  Lemintina  major  but  did  not  descrilje  from  the  Ck>s- 
port  sand  at  Claiborne  Andre  Chavan  kindly  sketched  Coss- 
man*s  specimen  and  inserted  a  description  in  my  Claibornian 
gastropod  work.  The  name  Serpulorhis  major  (as  Lemintina) 
is  probably  preoccupie<l  by  Sac^o,  1896,  who  first  made  valid 
the  name  originally  used  by  Monterosato.  Therefore  the 
Gosport  species  may  require  a  new  name.  The  Jackson  shells 
appear  similar  to  the  figures  of  M.  Chavan.  Because  of  world 
conditions   it    is   impossible   to    request    M.    Chavan   to   compare 

*f'  Siy,  T.:  AcMd.  Nat.  Sci.  Phihulolphia,  Proc,  vol.  IV,  1824,  p.  154, 
pi.  8,  fig.  4.  Reprint,  Bull.  Amer.  Paleont.,  vol.  I,  No.  5,  1896,  p.  6n,  pi. 
8,  fig.  4. 

*i  Ck)88mann,  M.:  Essais  Pal^oconch.  conip.,  9  liv.,  1912,  p.  1:J9,  nomen 
nudum. 
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the  Jackson  material  with  Cossmann's  type  or  rename  the  Clai- 
borne si>ecies.  If  the  Claibornian  and  Jackson  forms  prove  to 
be  the  same,  the  name  for  the  Jackson  species  will  cover  the 
preoccupied  name  of  Chavan.  If  the  Jackson  and  Qaibome 
individuals  belong  to  separate  species  or  subspecies,  M.  Chavan 
will  be  able  to  rename  the  Claibornian  form  at  some  later  date. 

Dimensions. — Greatest  diameter,  lo  mm.  (inside  measure- 
ments). 

rv/>^J.-  HoIotyi>e,  No.  4612;  paratyi)es,  Nos.  4611,  4613, 
Paleontological  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  localities  lo,*  11  (type), 
iSf  883,  1054;  I,  16. 

Family  UTIOPIDiE 

Genus  LITIOPA   Rang,  1829 
{Bombyxin    Belanger    in    Lesson,    1831  )<2 
Rang,  Ann.  Sei.  Nat.,  vol.  16,   Ist  ser.,  1829,  p.  306. 
Genotype    by   subsequent   designation,     Nevill     (Handlist     Moll.     Indian 
Mus.,  pt.  II,  1884,  p.  177),  L.  mclanosioma  Rang.  Recent.  Pelagic.  Mar- 
tha's  Vineyard*3  to   West  Indies.     Southern   California   an»l  Gulf  of  Cali- 
fornia.    Tryon,  Manual  Conch.,  vol.  IX,   1887,  pi.  53,  figs.  72-75. 

The  designation  of  Gray,  1847,  (p.  155)  may  have  priority 
if  L.  bonibix  Kiener  is  approved  as  synonymous  with  L.  melan- 
ostonia  entirely,  /.  r.,  that  /..  maculata  is  also  the  same  as  L. 
inelanostoifia  Rang.  (See  Palmer,  Nautilus,  vol.  LV,  No.  4, 
1942,  pp.  128-130.) 

Litiopa  spirata    (Meyer)  Plate   30,  fig.   1 

Crrithiodi  rma  spirata  Meyer,   1SH6,  Bericht  Senckenberg.  naturf.  Gresell., 

[».   8,   pi.   1,  fig.   7. 
Litiopa   .spirata    (Meyor),    Dall,    1892,    Wagner    Free    Inst.    Sei.,    Trans., 

vol.  A.   pt.   II,  pp.   lM»2,  'JO.i. 
Drei   und   ein   lialb   enihryoniHclie    \Vindnnv:en    bilden   einen    Nucleus,   der 
deutlich   von   der  ersten    erwachseiien    Windung  abgesetzt   ist.    Die   vier   re- 
wachsenen    Umgange   sind   etwas   convex.      Sic   sowohl,   wie   die   Basis,  sind 
mit   spiralen   glcichmassig   Itedeckt. — [Meyer,    1886.] 

Specimens  of  this  species  have  not  been  found.  The  tvjie  a|)- 
parently  is  not  in  existence,  as  it  is  not  witli  the  majority  of  the 
Meyer  ty|>es  at  the  Johns  Hopkins  University.     The  figure  given 

l)y   Meyer  corresj)()n(ls  in  characters  to  those  displayed   hv    the 

^-      Belani^cr,    in    Jassou,    1?.    R..    Illustrations    ile    zoologie,    [18.*^],    no 
]»agiii;ition,    A])]MMidix. 

i'      P'!    cr,  K.   v.   VV.:    Nnntilus,  vol.  LVIII.   No.  'J,   1944,  pp.   70,  71. 
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;^enotype  and  allied  species  of  Litiopa. 

Dimensions. — Height,  4-  mm.,  measurement  given  with  type 
drawing. 

Holotype. — Unknown. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (Meyer). 

Family    CERITHIIDiV: 

Genus  BITTIUM  Leach  in  Gray,  1847 
Leach  in  Gray,  Ann.  Mag.  nat.  Hist.,  vol.  XX,  1847,  p.  270. 
Genotype  by  subsequent  designation,  Gray  (Z06I.  Soc.  London,  Proc, 
pt.  XV,  1847,  p.  154),  Murcx  rctieulatus  Montagu  (To.staeea  Britannica, 
1803,  p.  272)  =  B.  reliculatnm  (da  Costa)  (British  Conch.,  1778,  p.  117, 
pi.  8,  fig.  13).  Living.  Euroj)e.  Harnier,  Palaeont.  Soc.  (for  1916),  LXX, 
1918,  p.  414,  pi.  XLl,  figs.  1-3. 

Bittium  kceneni   Meyer  Plate  39,  figs.   7-9 

Bittium  koeneni  Meyer,   1886,  Geol.  Survey  Alabama,   Bull.,   No.   1,  pt. 

11,  p.  70,  pi.  2,  fig.  12;   Dall,   1892,  Wagner   Free  Inst.  Sci.,  Trans., 

vol.  :J,  pt.  II,  1892,  pp.  275,  276;  Cossmann,  1893,  Ann.  G^ol.  Pal^ont., 

12  liv.,  1893,  p.  30. 

Four  spirally   striated,  embryonic   whorls   without   ribs  are   followed   by 

four  transversely  ribbed  whorls  with  three  spirals,  the  uppermost  of  which 

is  the  smallest.     On  the  following  ohler  whorls,  three  more  spirals  appear 

between  them.  All  the  whorls  are  convex;   aperture  eflfuse  anteriorly,  but 

without    proper    canal;    base    spirally    striate<l.      Many    of    the    specimens 

have  varices. 

Localities. — Jackson,  Miss.,  common;   Red   Bluff,  Miss.,  not   rare. 
The  type-specimen   is  from   Jackson;    in   the  specimens   from    Red  Bluff 
the  canal  is  more  distinct.     Named  after  Prof.  v.   Kcpnen,  who  has  suc- 
cessfully worked  up  the  Grerman  Tertiary. — [Meyer,  1886.] 

Shell  small ;  earlier  two  embryonic  whorls  smooth,  the  two 
following  have  two  sharp  spiral  microscopic  ribs.  Where  the 
transverse  ribs  cross  the  revolving  ridges,  sharp  nodes  are  pro- 
duced. The  spiral  ribs  may  develop  corresponding  ridges  on 
the  interior  of  the  aperture.  The  outer  lip  is  thin,  such  ridges, 
mentioned  as  l^eing  internal,  are  not  always  apparent.  The 
labrum  is  fragile  and  usually  broken.  A  perfect  specimen  shows 
the  labrum  arched  medially  forward,  making  a  broad  sinus  pos- 
teriorlv. 

The  species  is  abundant  in  the  Moodys  Branch  marl  at  Jack- 
son, Mississippi. 

Dimensions. — Height,  4  mm. ;  greatest  diameter,    i   mm. 

Holotype. — Unknown.  Not  recorded  at  the  Johns  Hopkins 
University,  where  most  of  the  Meyer  types  are. 

Occurrence. — Moodys  Branch  marl,  Jackson  Eocene,  Jackson, 
Miss,  (type),  locality  921.  Red  Bluff,  Mississippi,  Oligocene, 
occurrence  not  verified. 
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Family    ?  CERITHIIDiE 

Subfamily    ?  POTAMIDINiE 

.Genus  HARRISIANEIXA   Olsson 

Ols^oii,  Bull.  Ainer.   i'Mfoiit.,  vol.  AV,  No.  6/,  192i*,  p.  20,  pi.  8,  fig.   7. 
Geiiot^pi*   ity  oiigiiwal   «ie8igiiatioii,   1.  ptruiiana  Olsi^ou.      Upper   midale 
au«i  up|Kfr  bocfiie  of  Peru. 

The  genus  is  a  unique  group,  restricted  so  far  to  the  later 
formations  of  tiie  Eocene.  '1  hree  species  are  known  as  yet, 
respectively  from  I'eru,  Panama,  and  'I'exas.  It  bears  a  simi- 
larity in  sculpture  to  Aurelianella  Cossmann  (Ann.  Soc.  roy. 
malac.  belgique,  t.  XXVlll,  1893,  P-  ^1)  ^^  ^^^^  upper  Eocene 
of  1^'rance.  At  present  the  two  genera  are  placed  in  different 
families.  Future  research  may  either  unite  the  two  genera  or 
show  that  the  pattern  of  ornamentation  is  only  an  example  of 
parallelism.  I'he  complete  nature  of  the  anterior  canal  of  Har- 
risianella  is  not  known  so  that  the  absolute  classification  as  to 
family  is  indefinite. 

Harnaianeiito  plicilera   (Leiipiin;  Piaie  39,  figs.   11,   12 

Tereura  plivi/tfra  Heiiprlu,  iftftu,  U.  tt.  in  at.  Mut>.,  1  loc,  »o».  j.11,  p.  101, 
iig.  8  lucluded  in  lSH.1j  c^niithsoniau  Misc.  Coll.,  vol.  AAll,  p.  lox, 
Heilprin,  1««4,  Cont.  Tertiary  (i<.'ol.  i*aleont.  United  states,  p.  38 
footnote;  Heilprin,  1891,  Aea<l.  Nat.  Sci.  Phihuielphia,  Proc.  for 
1890,  vol.  XLU,  p.  398;  Ahlric-h,  1897,  Hull.  Amer.  Paleont.,  vol. 
II,  No.  8,  p.  4,  pi.  3,  figs.  2,  2a,  siigy:i'ste«l  eerithoid  affinity. 
HarrisiantUa   pUinjrra    (Heilprin),   Olss4)n,    1929,    Bull.    Amer.    Paleont., 

vol.  XV,  No.  57,  p.  20. 
**r/<jro"  pUciftra   (Heilprin),  Palmer,   1937,   Bull.  Amer.  Paleont.,  vol. 

VII.   No.   3J,  1*.  L'18,   pi.   29,  fig.    12. 
Turreted ;  whorls    i  in  nuniUM',  llattened,  rapi«lly  decreasing  in  size  from 
the    base    upwar<ls,   and    ornaniente<l    by    numerous    broad    anil    prominently 
defined    plieu',    having    a    signioidal    Hexure;    an    impresse<l    line    on    the    up 
per    portion    of   each    volution    iiroduees   a    subsutural    ring    or    band,    ovei 
which    the   plica*   and    corres]>on<iing   sulci    nre   continued,    and    which    occa- 
sionally tends  to  become  tlouble  from   the   presence  of  a   second   impressetl 
line.      Body-whorl   witli   two   elevated    revolving   lines   on    its   basal   angula- 
tion;   base    radiatey    an<l    longitudinally    strinted ;    riperture    ?    (broken    in 
all   sj)ecimens). 

Length    f    (No.  8919). 

Atascosa    ('ounty,    Texas. — [Heilprin,    188(».] 

AMrich  ex.'iniined  the  types  of  the  sj>ecies  in  the  U.  S.  Nation- 
al Museiini  and  tii^airecl  one  of  them.  Tlie  Harris  Collection  in 
tlie  Taleontoloi^ncal  Ivescaich  Institution  includes  two  specimens 
of  a  ferruii^inous  sandstone  containiuL,^  several  imprints  of  this 
s])ecies.      The  material   came   from    Teeler's    Ranch   in   Atascosa 
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County,  Texas,  collected  during  the  days  of  the  Texas  Geologi- 
cal Survey.  The  specimens  do  not  reveal  the  nature  of  the  aper- 
ture and  base  of  the  body  whorl  so  that  Aldrich's  figure  of  one 
of  the  t\pes  gives  the  only  eviden,ce  known  of  that  portion  of 
the  shell. 

The  figures  of  the  sculptured  apical  whorls  of  H.  plicifera  bear 
a  remarkable  resemblance  to  the  type  of  the  genus  Harrisianella 
of  the  upper  middle  and  upper  Eocene  of  Peru,  (lescril)e(l  by  A. 
A.  Olsson  (1929).  There  are  more  longitudinal  ribs  on  H.  peru- 
viana. The  axial  sculi)ture  on  the  Texas  species  may  not  l>e  so 
pronounced  as  on  the  genotyi)e. 

Harrisianella  exhibits  a  similaritv  to  Aurclianclla  Cossmann,**^ 
type,  A.  mutabilis,  from  the  upper  Eocene  of  the  Paris  Basin 
The  longitudinal  sculpture  in  Aurelianella  dies  out  anteriorly 
which  is  also  true  of  the  ornamentation  in  H.  plicifera.  (See 
Palmer,  1937,  P^-  ^9>  ^K-  ^2.)  Cossmann  placed  Aurelianella 
in  the  family  Diastomidae  because  of  the  lack  of  the  anterior 
canal.  Olsson  thought  Harrisi<inella  probably  should  be  classed 
in  the  Potamidinac  subfamilv  of  the  Cerithiidae.  However,  the 
base  of  the  aperture  in  the  holotype  of  H.  peruinana  is  broken 
so  that  the  true  nature  cannot  f)e  cfetermined. 

The  nature  of  the  impressions  of  H.  plicifera  makes  it  diffi- 
cult to  determine  the  definite  nature  of  the  canal.  From  the 
standpoint  of  the  nature  of  the  .sculpture,  the  species  seems  to 
belong  more  with  Aurelianella  than  with  Harrisianella. 

However,  in  the  Paleogene  of  Panama  there  is  a  new  species 
of  Harrisianella  which  is  typical  of  the  genus.  On  the  holotype 
of  the  Panama  species  the  columellar  area,  including  the  callus, 
is  preserved  and  shows  a  similar  slight  fold  on  that  area  such 
as  is  on  the  genotype  and  as  Aldrich  illustrated  for  H.  plicifera. 
( Aldrich,  1897,  pi.  3,  fig.  2a.)  If  H.  plicifera  belongs  to  Harrisian 
ella  (of  which  there  seems  to  be  little  doubt)  then  the  generic  de- 
scription must  l>e  modified  to  include  forms,  such  as  H.  plicifera, 
in  which  the  sculpture  on  the  adult  whorls  may  become  obsolete. 

4  5(\)faninnii,  M.:  Ann.  Soc.  roy.  ma  lac.  I^lgique,  t.  XXVIII,  1893,  j». 
12,  fi^r.  10;  IvsHius  Pnleoeonch.  eomj).,  7  liv..  1906.  p.  184,  ])1.  X,  figs.  15-17, 
pi.  XI,  fig.  11;  (JoRsmnnn,  M.,  and  Pissarro,  G.,  Icon,  coinp.  Coq.  foss. 
Eocene  Env.  Paris,  t.  2,  1910-191:5,  pi.  XXVI,  figs.  139  bis  1. 
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This  character  brings  the  relationship  of  Harrisianella  closer  to 
Atirelianella  of  the  Paris  Basin.  The  major  difference  l>etween 
the  two  genera  is  then  the  size  of  the  anterior  sinus. 

Dimensions. — Height,  2i  mm.;  greatest  diameter,  9  mm.  (frag- 
ment). 

Types. — No.  8919,  United  States  National  Museum,  Washing- 
ton, D.  C. 

■ 

Occurrence. — Fayette  formation,  Atascosa  County,  Texas, 
(t\pe)  ;  Peeler's  Ranch,  Atascosa  County,  Texas. 

Family  CERITHIOPSIDiE 

Genus  SEILA  A.  Adams,   1861 
A.  A«lams,  Aim.  Mag.  nat.  Hist.,  'M  sor.,  vol.  VII,  1861,  p.  I'M. 
(ieiiotype  by  subsequent  (iesignation,  Dall,    (Mus.  Comp.  Z06I.   Harvani, 
Bull.,  vol.  XVIII,   1.SH9,  p.  250),  Triphoris  dcxtroversus  Adams  an«i  Reeve 
(Voyage  Samaranfj^  185(>,  Mollusca,  p.  45,  pi.  XI,  fig.  'M  a,  b).     Living. 
(Jhina  8t»a.  Tryon,'  Manual  Conch.,  vol.  IX,  1887,  p.  190,  pi.  39,  fig,  58. 

Sella  constricta  (H.  C.  Lea) 

Terebra  constricta  H.  C.  Lea,  1841,  Am.  Jour.  Sci.,  vol.  40,  p.  100,  pi.  1, 
fig.  18. 

For  synonymy,  original  description,  illustrations,  and  notes 
see  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p. 
222,  pi.  30,  figs.  5,  12,  13. 

This  species  was  (iescril)e(l  from  the  (losport  sand,  Claiborne, 
Alabama.  Me\er^"*  reported  finding  the  form  at  Jackson,  Mis- 
sissipi)i.     We  have  not  been  able  to  verify  the  identification. 

(Jonus    CERITHIELLA    Vorrill,    1882         . 

LovcncUa  Sars,  1878  mm  Lovcnclla  Hincka,  1869  in  Hytlroidea ;  New- 
ionia  Cossniann,  1891  nnn  Sewtonia  Schlegel,  1860;  Sewtonivlia  Cossnianu, 
1893,  n.  n.  for  Ncwtonia;  CtrithioUnum  Loeanl,  1903,  n.  n.  for  Loven- 
ella  Sars. 

Verrill,  Connecticut  Acad.  Arts  and  Sci.,  Trans.,  vol.  5,-  pt.  2,  1882,  p. 
522,  to  rej)lace  the  preoccupied  name  of  Lovenclla  Bars. 

(ienotype  by  original  designation,  Ccrithiujn  mftula  Loven  (Ind.  Moll. 
Scandinavia',  1846,  p.  23).  Living.  \V\*atern  Europe.  Tryon,  Manual 
Conch.,  vol.   IX,  1887,  p.  175,  pi.  36,  fig.  68. 

Cerithiella  aldrichi   (Meyer) 

Ccrithiopsis  Aldrichi   Mover,    1886,   Geol.   Survey   Alabama,   Bull.,   No.   1, 
pt.  II,  p.  71,  pi.  2,  fig.'l4. 

For  synonymy  and  description  see  r\'dmer,  1937,  Riill.  Amer. 
Faleont.,  vol.  VII,  No.  32,  p.  22O,  pi.  J(),  i'v^.  2. 

Meyer  listed  originally  [\Q{\  lUuff,  Mississippi,  Jackson,  Mis- 
sissippi,   and    Claiborne,    Alabama,    as    localities    for    tbe    occur- 

i^Meyer,  O.:   Bericlit  Senckenberg.  naturf.  Gesell.,   1886,  p.   15. 
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rence  of  this  species.  The  holotype  in  the  Geology  Department, 
the  Johns  Hopkins  University,  is  from  Red  Bluflf,  Mississippi, 
OHgocene. 

Meyer  and  Aldrich  (Cincinnati  Soc.  Nat.  Hist.,  Jour.,  vol. 
IX,  No.  2,  i886,  p.  48)  listed  the  species  from  Newton  and 
Wautubbee,  Mississippi,  Claiborne,  Alabama,  and  Jackson,  Mis- 
sissippi, as  well  as  Red  Bluflf.'  Supplementary  material  is  not 
available  for  me  to  verify  whether  the  specimens  from  the  dif- 
ferent localities  belong  to  the  same  species. 

CerithielU  Jacksonensis  (Meyer)  Plate  39,  figs.  5,  6 

Cerithiopsis  Jacksonensis  Meyer,  1886,  Geol.  Survey  Alabama,  Bull.,  No. 

1.  pt.  II,  p.  71,  pi.  2,  fig.  13. 
Non  Cerithiopsiif  {LovtneUa)  Jacksonensis  (Meyer),  Dall,  1892,  Waguer 

Free  Inst.  Sci.,  Trans.,  vol.  3,  pt.  II,  p.  270. 
Ntwtoniella  Jacksonensis  Oossniaim,   1893,   Ann.   G^ol.   Fallout.,   12   liv., 

p.  31. 
Cerithiella  jacksonensis    (Meyer),    Palmer,    1937,    Bull.    Amer.    Paleont., 

vol.  VII,  No.  32,  p.  225. 
Whorls  regularly   rounde<l,  covere<l   by   four  elevate<l,   longitudinal   lines, 
crossed  by  numerous  transverse  ribs  of  smaller  size;   tlie  points  or"  cross- 
ing   are    thickened.      Base   covered    with    minute    elevated,    revolving    lines,' 
ti.e  outermost  of  which  is  larger;   canal  reflected. 
Locality. — Jackson,   Miss. 

On  the  last  whorl  of  the  type-specimen  a  fifth  spiral  line  appears  neai 
the   suture,  and   in   a   much   larger   specimen   this   fifth   spiral   is   fully   de 
veloped.    lilffeis    from    the    preceding    species     in     having     more     rounded 
whorls. — [Meyer,   1886.] 

I  do  not  agree  with  Dall  that  C.  jacksonensis  is  the  young  of 
C.  nassuJa  (Conrad).  C.  nassula  has  three  spiral  ribs  on  each 
whorl.  C  jacksonensis  has  four  spiral  ribs  with  the  number  of 
revolving  ribs  increasing  with  age.  Therefore  the  more  ma- 
ture whorls  would  have  rhore  revolving  ribs  instead  of  less.  It 
would  be  im|X)ssible  for  C.  jacksonensis  with  more  spiral  ribs 
to  be  the  tip  of  an  individual  of  C.  nassula  as  Dall  postulated. 
Meyer  mentioned  a  fifth  revolving  ridge,  ami  in  a  fragment  of 
a  large  specimen  figured  herein  five  definite  spiral  ribs  are  pres- 
ent on  the  body  whorl  and  on  the  penultimate  whorl.  No  other 
specimens  are  available  in  our  collections  but  the  data  known 
are  sufficient  to  show  the  distinction  between  C.  jacksonensis 
and  allied  species. 

Dimensions. — Greatest  diameter,  7.5  mm.  (fragment).  Height 
of  type  (indicated  by  type  figure),  9  mm. 
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Holotype. — Not  found. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  8. 

CerithielU  ouachitensis,  n.  sp.  Plate  S9,  fig.  10 

Shell  small,  probably  young ;  postnuclear  whorls  seven ; 
whorls  convex;  first  whorl  of  nucleus  unknown,  the  last  with 
microscopic  longitudinal  striations,  convex  to  the  right.  The 
nuclear  sculpture  ends  abruptly.  The  postnuclear  ornamenta- 
tion consists  of  four  prominent  sharp  spiral  ribs  crossed  by  pro- 
nounced longitudinal  ridges  with  fine  nodes  at  tlie  intersection. 
The  base  of  the  body  wliorl  is  carinated,  below  which,  are  mi- 
croscopic spiral  lines  only.  •  There  is  a  fine  spiral  covA  at  the 
suture. 

The  nuclear  whorls  of  this  si:)ecies  are  similar  to  those  on  C. 
aldrichi  figured  by  Meyer.  This  species  has  the  same  number 
of  revolving  ribs  as  C.  jacksonensis  Meyer  but  differs  from  that 
species  in  having  tlie  longitudinal,  striations  less  developed  in 
strength  and  many  less  in  numl)er.  The  form  has  a  similar  num- 
l)er  of  longitudinal  ridges  as  C.  aldrichi  Meyer  but  is  distinct 
from  tliat  species  in  having  more  sjyiral  ribs  on  specimens  of  the 
same  stage  of  ontogeny. 

Dimensions  —  Height,  5.3  mm. ;  greatest  diameter,  1.5  mm. 

Holotype. — No.  4617,  Taleontological   Research   Institution. 

Occurrence. — Moodvs  Branch  marl,  locality  8. 

Family   TRIPHORIIWE 

**  Triforiji*'  Amcricaiius  Alilrieh  (Oineinnati  Soc.  Nat.  Hist.,  Jour.,  vol. 
VIII,  1885,  J).  151;  is  tlie  giMiot^^pe  of  Sini.stnUa  Meyer  (Berieht  Seuek- 
enberg.  naturf.  Gescll.,  188(1,  pp.  17,  18).  The  form  Ijelongs  in  the  Tur- 
ridip,  which  sec. 

No  representatives  of  tlie  Triphoriila*  liave  so  far  been  found  in  the 
Jackson,  althouj^li  species  are  descrihed  from   the  Claibornian. 

Family    STRGMBIDiE 
Genus    STROMBUS    Linnaeus,    1758 

Linnff'Hs,   175S,   iSysteiiia    Naliirn*,  cd.   X,   p.  742. 

Genotype  by  sul)stM|u«Mit  desijjnation,  Stritmbus  puffilia  Linnaeus  (1758, 
p.  744),  Montfort  (('(MuMiyli(»l.  .Syst..  t.  L\  l8ll»,  p.  ol')).  Recent.  South- 
eastern Florida.  West  Indies  to  southern  Brazil.  Clench  and  Abbott,  Johu- 
sonia,  No.    1,    1941,  p.  .1,  jd.   4. 
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StrombuB  albirupianus  Dall  Plate  40,  fi£:s.  1,  2 

Stromhuji  albirupianus   Dall,   1890,  Wagner    Krco    Inst.   8ci.,   Trans.,   vol. 
;i,  pt.  I,  p.  174,  pi.   lli,  figs.  2,   lU. 

U}»per  Kocene  (Jackson)  wliito  limestone  overlying  the  Claiborne  sands 
at  ('laiborne  Bluflf,  Alabama. 

Hhell  of  six  or  more  whorls;  nuclear  part  lost;  whole  surface  spirally 
sculptureil  with  teeble,  elevatcjl  ri«Iges,  with  wider  interspaces;  the 
riiigos  or  threads  coarser  in  front  of  the  suture  and  near  I  he  canal ;  trans- 
verse sculpture  on  the  early  whorls  of  obscure  ribs,  cliielly  apparent  as 
stout  tubercles,  which  on  the  later  whorls  are  more  or  less  vertically  Hat- 
tene<l  and  may  number  ten  to  fourteen  or  more  on  the  last  whorl;  whorfs 
turrite<l  by  the  shoulder,  which  on  the  last  whorl  is  subcariuate,  with  tlie 
tubercles  on  the  carina,  behind  which  the  shell  is  somewhat  excavaU  d, 
the  surface  rising  and  somewhat  apprease*!  at  the  suture,  which  is  very 
aistinct;  aperture  narrow,  !iot  extended  behind  the  carina  of  the  body- 
whorl,  toward  which  the  expanded  lip  rises  a  little  from  tl»e  line  of  the 
»houlder,  which  last  angulates  the  aperture;  outer  lip  hardly  rellected, 
somewhat  thickened  internally ;  inner  lip  lightly  coated  with  callus,  lirate 
behind,  with  small  but  ilistinct  lira^;  pillar  a  little  twisted,  with  a  faint 
8ij)honal  fasciole;  genital  sulcus  of  the  out^r  lip  distinct,  small  and 
rather  deep,  quite  anteriorly  placed.  Max.  Ion.  of  shell  somewhat  excee<l- 
ing  55.0;    max.  lat.  26.0  mm. 

This  interesting  form  is  remarkable  for  its  narrow  form,  which  gives 
to  the  molds  by  which  we  know  it  somewhat  the  appearance  of  those  of 
Coiius.  The  molds  give  a  deceptive  look  of  height  to  the  spire;  when 
gutta-percha  casts  are  taken,  it  is  seen  to  be  of  about  the  usual  height 
in  *S'.  pugilLs  and  other  allied  species.  It  is  intimately  related,  as  will  Ije 
seen,  to  the  Lower  Miocene  species  which  succeed  it,  through  which  its 
kinship  to  the  recent  species  nuiy  apparently  be   traced. 

The  type-specimens  in  the  National  Museum  were  receive* I  from  the 
American  Museum  of  Natural  History  at  New  York,  tlirough  I'rot.  K. 
P.  Whitfield,  and  specimens  of  the  a])ecies  are  undoubtedly  containen  in 
the   New   York  collection.— [Dall,   1890.] 

This  form  seems  extraneous  to  the  Jackson  fauna.  It  is  sug- 
^(estive  that  the  specimens  probably  did  not  come  from  the  lime- 
stone overlying  the  Gosport  sand  at  Claiborne  P>luit  but  may 
have  come  from  stratigraphically  higher  limestones  in  the  area 
i)i  Claiborne  Bluff.  The  species  may  be  Oligocene  instead  of 
Jackson  Eocene. 

Syntypes. — No.  11431,  United  States  National  Museum, 
Washington,  D.  C. 

Genus    ECTINOCHILUS   Cossmann,   1889 

Cossmann,  Ann.  Soc.  roy.  nialac.  Belgique,  t.  XXIV,  4t]i  ser.,  t.  IV, 
1889,   p.   87. 

Genu!yi»e    by    original    designation,    Strombiis  canali.s     i.Un{\io\)vrt     and 

Alv.:.    Hr.)ngnh'rt    (179:^)46    [.-.Lamarck,     ISJUi].  Lutetian.     Paris     Hasin ; 

-♦^OoqiielHMt,    Roman,   and    Brongniart,    Ah'x. :    Hull.   S<»c.    IMiilum.,    Paris, 
vol.  1,  179ii,  p.  i>(),  pi.  V',  fig.  5;   Lamarck,  .1.,  Ann.  Mas.  iiat.  Hist,  nat.,  t. 
2,  1803,  p.  219;  op.  tit.,  t.  6,  18U5,  pi.   Ill,  figs.  2a,  2b. 
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Sables  de  Wemmel,  Tongrian,  Belgium;  Vicentin,  Italy.  Cossmann,  Easais 
Pal6onch.  comp.,  1904,  6  liv.,  pi.  Ill,  figs.  17-18. 

Subgenus  VADEROS  Clark  and  Palmer,  192S 

Clark  and  Palmer,  Univ.  California  Pub.,  Gteol.  Sci.,  vol.  14,  No.  7, 
192;^,  pp.  281,  282,  pi.  51,  figs.  7,  8. 

Subgenotype  by  original  designation,  Kimella  elongaia  Weaver  (Gleol. 
Survey  Wasnington,  Bull.,  No.  15,  1912,  p.  37,  pi.  2,  fig.  19).  Upper 
Eocene.  State  of  Washington,  U.  S.  A.  Weaver,  Univ.  Washington  Pub. 
Qeol.,  vol.  5,  pt.  II,  p.  391;  pt.  Ill,  pi.  76,  fig.  22. 

Ectinochilus  (Vaderoe)   stenieii,  n.  sp.  Plate  40,  figs.  5-7 

Nucleus  consists  of  three  and  possibly  more  smooth  whorls, 
first  minute ;  apex  pointed.  It  is  difficult  to  determine  the  limit 
of  the  nucleus,  as  few  specimens  retain  the  apical  whorls  and 
many  shells  are  worn.  The  postnuclear  whorls  bulge  from  tlie 
small  nucleus.  Sides  of  whorls  are  straight,  obscurely  convex, 
and  slightly  excavated  at  the  suture.  The  three  or  four 
postnuclear  whorls  are  smooth,  the  next  whorl  is  covered  with 
microscopic  flat  even  spiral  lines.  The  lines  gain  strength  an- 
teriorly so  that  the  remainder  of  the  whorls  of  the  spire  are  com- 
pletely covered  with  the  fine  revolving  ribs.  The  interspaces  are 
linear  and  punctate.  The  spiral  ribs  are  most  conspicuous  over 
the  basal  area  of  the  body  whorl  where  they  are  slightly  elevated, 
the  interspaces  are  larger  and  more  strongly  dissected  by  hair- 
like longitudinal  striations.  Fine  longitudinal  folds  occur  over 
the  penultimate  whorl  and  body  whorl,  stronger  on  the  body 
whorl.  The  aperture  has  a  strong  basal  notch  anteriorly  with 
sharp  margins.  Varices  have  not  been  noticed  on  the  specimens 
studied. 

The  Jackson  E.  stcnseli  differs  from  E.  laqueatum  (Conrad)*" 
of  the  Gosport  sand  (Plate  40,  figs.  3,  4,  8)  by  the  accentuation 
oi  the  spiral  sculpture,  a  greater  extension  of  the  posterior  cal- 
lus, and  in  tlie  character  of  tlie  basal  notch.  In  E.  laqueatum 
the  apical  whorls  have  definite  longitudinal  folds  and  only  micro- 
scopic spiral  lines.  In  E.  stenccli  spiral  sculpture  covers  the  bod\ 
wliorl  and  most  of  the  spire  with  the  longitudinal  folds  limited  to 

••'Conrad,  T.  A.:  Fos.  Shells  Tcrt.  Fonii.,  l.S;'.;i,  p.  41;  op.  cit.,  IH'A5, 
}».  .'.S,  pi.  l;j,  tig.  4  non  5;  Palinor,  K.  V.  W,,  Bull.  Amer.  Paleont.,  vol. 
\  II,  No.  32,  p.  244,  pi.  .'{.'i,  figs.  1,  2,  5-7. 
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the  body  whorl  and  penultimate  whorl. 

In  the  Claiborne  report,  I  regarded  the  Jackson  form  as  a 
variety  of  E.  laqueatum.  On  additional  study  the  two  species 
reveal  different  lines  of  development  although  superficially  a  re- 
lationship is  suggested.  Not  only  is  the  ornamentation  dissimilar 
but  the  basal  notch  of  each  represents  two  different  trends  of 
growth.  E.  laqtieatum  has  the  margin  of  the  labrum  turned  for- 
ward. In  E.  stenzeli  the  margin  of  the  labrum  is  reflected  with 
a  concavity  or  groove  just  back  of  the  edge.  The  inner  margin 
of  the  parietal  callus  on  E.  laqueatum  extends  posteriorly  on  to 
the  inner  callus  of  the  posterior  canal.  On  E.  stenzeli  the  parietal 
callus  and  inner  callus  of  the  posterior  canal  are  continuous. 
This  may  be  a  minor  point  and  not  of  anatomical  value.  The 
posterior  canal  and  callus  extend  higher  on  the  spire  in  E.  sten- 
zeli than  they  do  on  E.  laqueatum.  Such  features  are  much 
shorter  in  E.  laqueatum  than  on  typical  EctinochUus. 

E.  stenzeli  seems  to  bear  a  closer  resemblance  to  the  pattern 
of  £.  elorujaturn  (Weaver)  of  the  Cowlitz,  upper  Eocene  of  the 
State  of  Washington,  than  to  other  known  species  of  the  group. 

Dimensions.' — Height,  23  mm. ;  greatest  diameter,  10  mm. 

Types. — Holotype,  No.  4624;  paratype,  No.  4625,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  localities  10  (type). 
Yazoo  clay,  locality  2. 

Genus   DIENTOMOCHILUS  Cossmann,  1904  _ 

Cossiiiaiin,  E&:sais  Pal^concb.  comp.,  6  liv.,  1904,  p.  38. 

Genotype  by  original  deBignation,  Stromhua  ornatus  Deshayes  (Dcscrip. 
Coq.  fo8s.  fiocdnc  env.  Paris,  t.  II,  1835,  p.  628,  pi.  85,  figs.  3-5).  Lutetian 
Eocene.  f*aris  Basin.  Cossmann,  loc,  cit.j  pi.  Ill,  fig.  21. 

D.  bartonense  (J.  Sowerby,  1819)*®  of  the  Bartonian  of  Eng- 
land is  very  close  to  and  may  be  the  same  species  as  the  Paris- 
ian, D.  ornatum.  The  appelation  used  then  for  the  genotype  would 

be  bartonense  (Sowerby)  because  of  priority. 

Subgenus  DASYOSTOMA  Stewart,   1927 
Stewart.   Acad.  Nat.  Sci.  Philadelphia,  Proc.  for   1926,  vol.   LXXVIII, 

1927,  p.   368. 

Subgenotype  by  monotypy,  Rimella  rugostonui  Johnson.  Jackson  Eocene. 

United  States.  Plate  42,  figs.  4,  5. 

48Wngley,  A.;  MftJacoL  80c.  London,  Proc,  vol.  XXIII,  pt.  II,  1938, 
p.   74. 
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DI.'nIomMrtiilui.   [flii.,vi.slitmn)    rueiistnmum  iJohtiionl        Plate  42.  Hbb.  4.  S      . 
JShn'lla   ruqoiLma  .)'>hnstii.,    IMWl',   Mad.   Nut.   tk'i.   Plilla.ltJpliiu,  I'rot.. 

Viil.  LI,  p.  7B.  pi.  11,  flg.  10. 

Itr.lww.hi7ai,   iDi'i-ii'tfiHiiut)    nigottntna  (JohtiwD),  6teff:itt,  lU-7.  A(a<l- 

Niil.   BcL    ?hiH..lH|ihiB.    Proc,    vol.   LXXVIII.   i..   Mfi;    WrM.    IMO. 

Unn.lbo<?h  PfllSoeoaugic.  B-l,  «,  Onutropoaa,  Tell  *.  p.  9S3.  Hg.  3TaU. 

I»rfUam*>rlUtiui  n-eim'oma  (Johiwiin),  WriRli-y.  19)18,  HsImmI.  Boc.  Uin- 

.lon,  Pmc,  vol.  XXIll,  j.t.  11,  ji.  75, 

Shril  siilifuaiform,  whorlo  eight,  alightly  Bonrex,  thf  iwo  upUal  wborb 

linicinth.   Uie   othoM   buuutiftiliy   totw.uTnteil   nb   follow:      Tlw   tlirce   spiral 

i  •Whorls  Iwidw  th«  Hinouth  H[>k«l  wiiorb,  liav*'  »rv«n  cquidistaut.  flat,   ri- 

^  TOlvinil   riilBWi,  whlrh  nri?  eroi»u>d   hy  Kmall   interrupU"'!   longituilinul   ribs. 

o(nultfl<^  an   the   npper   o(   thp   threo   nrliorln.     The   Iwily   whorl   nborp   Ihp 

Eiwlplit-ry  aoj  OiO  flc»t  iwl  wwOH'I  epiral  whorls  have  rtvolving  riJgp* 
hat  qn-  lUvi'W  liy  h  nmnll  groava  into  five  pairs,  on  thi-  boily  whorl  br- 
F  low  Oie  perlfiherj  nrc  Iwonty  aiiiKlv  rovoMiiit  riilKPn.  wliieh  Ihthhh-  ri-ji'I. 
ually  lUDfill  tnwi^nt  the  tyaat,  jusi  nbovp  llif  jtuluir  one  of  the  nintile  re- 
J  Volviug  riilffvs  U  nlvd  t^pu^cd  t<u  Ihv  fircl  iiiid  si-cnniJ  spiral  whoHn:  Irni- 
[  fliltU'llndl  tiim  prominpnt,  Hhont  twenty  to  ouch  whorl,  bwgmiug  iiwlnlo«» 
T  Wluvc  they  cri>8i  tho  rorolving  riilgp*.  Aperture  uarwiw,  ov«I«,  uiit»r  lip 
J  tbl«lt,  uml  itpflply  notuheil,  lobe  arutt,  inner  iiisreiii  crenalntcil  by  obout 
',  twofity  »htirt  rU\gef,  Inner  lip  tliin.  oxpiuiilefl,  twnriog:  a  rugptur  caIIoui 
I  riil)i:e  wliieh  purvm  i[Ta*lu«lly  itownicnRl  townr'l  tlie  pmtvrior  wiul  of  Ihc 
I  .»pp«iin',  uhnve  whieli,  nl  the  pofteriur  enionilMmre  in  «  small  rixgow  tri 
t  angle,  thf  iKWlerior  i-nnal  PxttmiltnK  to  Ih(-  Imbp  of  thp  fourlli  Bjriml  whorl. 
Leriyth  :!!>  mm,,  grealwit  iliuni.  S  mm. 

Onf  ii|K>«iRi«n   frftm   the  malerlnl   cplUvtpil   by  Thnnuui    A.    Morgftu,    at 
Jneknon,  Miw. — fJohnson,  18M.] 

There  are  three  smortTi  apical  whorls  instead  of  two,  as  or- 
iginally fiescribe'l.  Such  a  numher  occurs  on  the  specimen  fig- 
nrctl  'lerfin  mi'i  w.t^  present  on  the  hfilntv]ie.  The  crenutations 
on  the  labium  of  the  holotypc  extend  the  full  length  of  the  lip 
and  are  well  developec'.  However,  variation  must  be  consid- 
ered for  on  the  si»ecinien  in  our  collection  the  labial  crenulations 
are  coarse  only  i«isterinrly  ani'  are  partially  developed  anteriorly. 
In  a  similar  manner  the  ahsen.ce  of  varices  is  not  a  definite 
character  in  this  {orm.  The  holntype  lacks  varices  but  the 
siwcimen  of  the  species  which  I  have  observed  and  illustrated 
has  conspicuous  but  not  strong  varices.  If,  one  or  two  chance 
siiecimens  have  varices  and  the  others  not.  then  the  presence  or 
absence  of  varices  cannot  be  dia^ostic  even  specifically.  The 
]^rcsence  or  .ihsence  of  varices  in  the  rimellids,  as  I  have  noted 
before  do;-,  p.  2.15V  and  as  Stewart  (1Q27  {t}T>-  error  bibliog- 
raphy, 10^7].  n.  I'lSi  has  deduced,  are  factors  not  to  be  relied 
rixtn,  1"heref'ne.  the  comment  by  Stewart  (1927.  p.  368")  and 
continued  in  Wenz   { 1040.  p   933)  as  to  the  lack  of  varices  in 
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D.  rugostomum  for  the  generic  or  even  specific  description 
should  be  modified. 

Dasyostoma  is  certainly  allied  more  with  Dientonwchilus  than 
with  Ectinochilus.  D.  rugostomum  has  the  notch  in  the  labrum 
located  about  medially,  i.  e,,  more  posteriorly  than  in  Diento- 
mochiius,  s.  s.,  and  there  is  a  narrow  groove  which  enters  the 
posterior  canal  posteriorly  from  the  notch  in  the  labrum.  There 
is  also  a  pit  in  the  parietal  callus.  There  is  a  strong  longitudinal 
fold  back  of  the  labrum,  in  juxtaposition  to  the  thickened  margin. 

Dimensions. — Height,  i8  mm. ;  greatest  diameter,  9  mm. 

Holotype. — No.  9683,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  10. 

Genus  CALYPTRAPHORUS   Conrad,  1867 

Conrad,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol.  IX,  1857,  p.  166. 

Genotype  by  subsequent  designation,  Ck)8sniann,  1904  (Fissais  Pal6oconch. 
comp.,  6  liv.,  p.  25),  Rostellaria  velata  Conrad  (Fos.  Shells  Tert.  Form., 
1833,  p.  31).  Claibornian  Eocene.  United  States.  Palmer,  1937,  pi. 
32,  figs.  4,  6,  7,  10-12. 

CalyptraphoruB  velatus  stamineus  (Conrad)  Plate  41,  figs.  5-12 

Rostellaria   velata  Conrad,   1833,  Sept.,   Fos.  Shells  Tert.   Form.,  p.  31 ; 

Conrad,  1835,  Fos.  Shells  Tert.  Form.,  p.  38,  pi.  15,  fig.  5  non  4.  For 

complete   synonymy,   copy   of   original   description,    and   discussion   of 

the  species  see    Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32, 

p.  240,  pi.  32,  figs.  4,  6,  7,  8,  10  U.—lCaliftraphoruif  typ.  error.] 
Rostellaria  velata  Conrad,  1854,  Wailcs,  Kept.  Agr.  Geol.  Misissippi,  p. 

289,  pi.  XV,  figs.  7a,  7b  [vellata  sic]  ;  Conrad,  1855,  Acad.  Nat.  Sci. 

Philadelphia,   Proc,   vol.   VII,   p.   260;     Reprint,     1939,     Bull.     Amer. 

Paleont.,  vol.  XXIV,  No.  86,  pp.  6,  19,  pi.  2,  figH.  7a,  7b.     Jackson 

form. 
Rostellaria   staminea   Conrad,    1854,    loc.   cit.,   pi.   XVI,   fig.    9;    Conrad, 

1855,  loc.  cit,.  Reprint,  op.  cit.j  p.  6,  pi.  3,  fig.  9. 
CeUyptraphorm   stamineus   Conrad,    1865,    Am.   Jour.    Conch.,   vol.    1,   p. 

31  Jackson. 
Calypirophortus   stamineus    Conrad,    1866,    Smithsonian    Misc.    Coll.,    vol. 

VII,  No.  200,  p.  25. 
Calypirophorus    ehurneus    Conra<l,    1866,    Smithsonian    Misc.    Coll.,    vol. 

VII,   No.  200,  p.  25   nomen   nudum;  Aldrich,   Geol.   Survey  Alabama, 

1894,  p.  245. 
Fusiform,  spire  elongate<i,  subulate  above;  whorls  fifteen;  body  whorl 
slightly  concave  with  fine  closely-arranged  revolving  lines  and  obsolete 
longitudinal  undulations;  three  upper  whorls  vtiXh  curved  longitudinal 
acute  ribs;  the  remainder  covered  with  a  poliahe<l  calcareous  deposit,  and 
excavatecl  at  the  suture;  bo<ly  whorl  angular  on  a  line  with  the  upper 
margin  of  the  aperture;  labrum  thin;  l:>eak  slightly  curved. 

This  species  occurs  at  Claiborne  in  great  abundance. — [Conrad,   1855.] 
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This  species  is  one  of  the  most  abundant  forms' in  the  Jack- 
son Eocene.  The  species-stock  was  developed  in  the  lower 
Gaiborne,  was  well  established  in  the  Gosport  sand,  but  reached 
its  greatest  fulfillment  of  growth  in  number  of  individuals  in  the 
Jackson  Eocene.  Hundreds  of  specimens  may  be  easily  obtained 
in  the  Moodys  Branch  marl  at  Jackson,  Mississippi.  Specimens 
in  the  Gosport  sand  at  Oaibome  Bluff  are  Ivklly  broken.  Par- 
ticularly fragile  are  the  anterior  canal  and  the  callous  covering 
of  the  groove  which  spreads  over  the  back  of  the  whorls.  How- 
ever, better  preserved  specimens  from  the  isame  horison  may  be 
collected  at  Little  Stave  Creek  and  Gopher  Hill,  Alabama. 

The  Jackson  shells  differ  from  typical  C.  velatus  of  the  Gos- 
port sand  in  having  finer  revolving  striations.  fewer  longitudinal 
ribs,  and  present  more  irregular  varices.  The  calloused  apical 
tip  seems  to  be  shorter  in  the  Jackson  form  and  does  not  extend 
in  a  loner  narrow  projection  as  is  common  amongst  specimens  of 
typical  C.  velatus. 

There  are  several  specimens  in  the  Conradiati  Collection  in 
the  Academv  of  Natural  Sciences  at  Philadelphia  labelled  "C, 
ehurtieus."  "P.  L.  C.  Wailes"  and  "Tackson.  Miss."  That  name 
was  listed  by  Conrad  in  t866  but  it  is  a  nomen  nudum.  Although 
Conrad  included  both  C.  ehumcus  and  C.  stamineus  in  his  check- 
list of  1866.  the  specimens  labelled  C.  ebumeus  seem  to  be  the 
same  form  as  that  fierured  in  Wailes  as  C.  stamineus. 

Dimensions. — Heijerht,  58  mm. ;  greatest  diameter,  20.5  (med- 
ium-sized) . 

Tvpe. — C.  stamineus  Conrad,  not  found.  Nos.  T?;o62,  IS063, 
T«;o64  specimens  labelled  C.  ebumeus  Conrad,  Academy  of  Na- 
tural  Sciences,  Philadelphia,  Pa. 

Occurrence. — Lower  Gaibome.  Gosport  sand  (C.  velatus 
t\T)eV  Tackson:  Moodvs  Branch  marl,  localities  78^.  870.  881, 
02T,  60:^.  1051:  000.  roo8.  Tioo,  iTTi;  883.  1054,  10,  15;;  912, 
7,  8,  0;  T.  IT  to:  t6;  Danville  Landing  Beds,  localities  6.  886; 
Tackson  of  Arkansas,  localities  897:  T046,  894. 

Genua  PLATYOPTERA   Conrad.  1855 
Pintjinvirm  Conrad.  1«5.5.   Acn<l.  Nat.  8ci.  Philadolnbin.  Proc  vol.  VTI. 
p.   260,   Reprint,   1939,   Bull.  Amer.   Paleont.,  val.   XXIV,  No.   86,   p. 
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6,  pi.  .'J.  fig.  3;  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  .'Jl ;  Con- 
rad, 1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200,  p.  25;  8toliczka, 
1868,  Pab'ont.  Indica,  Mem.  Geol.  ISurvey  Intlia,  Crotiicoous  Fauna 
of  fcj.  India,  vol.  II,  p.  448. 
Genotype  by  nunotypy,  P.  cxtenta  C'onrad.  .lackson  Eocene.  Southern 
United  States.     Plate  41,  figs.  1-4. 

This  genus  is  known  so  far  from  the  type  species.  Unfortun- 
ately the  distinct  characters  of  the  genus  are  poorly  known  in 
consequence  of  the  compilation  of  authors  following  the  dictum 
of  Tryon  in  1883  whereby  the  genus  was  relegated  to  synonymy 
of  Rostellaria  (Struct.  Syst.  Conch.,  vol.  II,  p.  191).  In  the 
Manual  of  Concholoijy,  vol.  VII,  1885,  p.  143,  index,  the  name 
is  given  as  synonymous  with  Rostellaria  referring  to  p.  102  in 
the  text,  but  no  note  of  Platyoptera  is  given  in  the  text.  Coss- 
mann  (Essais  Palcoconch.  comp.,  6  liv.,  1904,  p.  19)  noted  the 
omission  in  Tryon,  but  he  did  not  find  the  original  figure  of 
Platyoptera  extenta,  or  he  would  not  have  continued  to  place 
the  form  as  equal  to  Rostellaria.  The  illustration  of  Conrad  is 
not  adequate  in  revealing  the  complete  details  of  the  species,  but 
it  does  show  that  the  genus  is  not  typically  rostellaroid.  Platyo- 
ptera was  retained  under  Tibia  (=  Rostellaria)  in  1940  by  Wenz 
(Handbuch  der  I*alaozoologie,  Bd.  6,  Gastropoda,  Teil  4,  p.  933). 

Platyoptera  may  belong  in  the  Strombidai  with  Tibia  Bolten 
(=  Rostellaria  Lamarck),  but  it  does  show  well-marked  affini- 
ties with  such  genera,  of  the  family  Aporrhaidae,  as  Malaptera 
Piette*^  (=  Phyllocheilus  Gabb,^«  1868)  in  the  Jurassic  and 
Af^ussenetia  Cossmann  {op.  cit.,  p.  71,  pi.  IV,  figs.  8,  9;  Wenz, 
op.  eit.,  p.  920)  in  the  Paleocene. 

Platyoptera  has  a  stout,  medium-height  spire  witli  regular 
well-developed  spiral  striations  as  in  Malaptera  Piette  or  Harpa- 
''Of^es  Gill  (Am.  Jour.  Conch.,  vol.  V,  1870,  p.  138).  Not  many 
complete  specimens  of  Platyoptera  extenta  are  available  to  de- 
termine whether  it  had  spines  projecting  from  the  large  wing 
at  one  or  more  points  as  in  the  genera  herein  compared  with  it. 

♦J^Piette,  Ed.:  Note  sur  les  Cofjuilles  ailees  des  Mers  jurassiques,  1876, 
p.  5.  MalaptcrGf  in  accordance  with  Int.  Rules  Zool.  Nonien.,  Arts.  35, 
'A6,  is  not  prcoccujded  by  Malapiervu*  Ciirvier  and  Valenciennes,  18.'i9, 
Pisces,  as  considered  by  Cossmtlnn.  op.  cit.,  p.  68  and  Wenz,  op.  cif.,  p. 
919. 

soGabb,  Wm.  M.:  Am.  Jour.  Conch.,  vol.  IV,  1868,  p.  140,  pi.  13,  fig. 
6;  Wenz,  W.,  op.  cit.,  p.  919,  fig.  2696. 


314  Btllkhx  117  314 


Tlie  spiral  lines  at  the  lK>unilar>'  of  the  wing  and  die  body  proper 
are  bent  sharplv  do\%*nwaril  or  obliqudy.  This  feature  is  also 
noie^l  on  Malaptcra  i  Phyllochciius).  (See  Cossmaim,  loc.  cii., 
pi.  \\\  tig.  4.) 

The  vjenus  however,  has  a  curxeii  or  arched  posterior  sinus 
u'.iich  «*escen*s  anteriorh  in  a  manner  similar  to  Ectimochilus 
and  allieil  genera  of  Calyftraphorus  of  the  Strombidat.  Conrad 
ilace<t  tlie  v:eniis  with  Aforrhais. 

Platjoplcra  exteata  i Conrad)  PUte  41,  fics.  1-4 

Ko>»UlUirta  tst^mtu  Conrail.   1S54.  Wailes,  Rept.  Xfy.  iiecL  MIsnaippi, 
p.  JS?,  |.l-  XVI.  tig.  ::.  Ktprint.  I»:i5>.  BuU.  Ainer.  Paieont^  toL  XXIV, 
No.  Ht>,  p.  19.  i4.  \  fig.  :i. 
Aporrkais   -  Piatifypttrat    ej,tf^mia  Coaru>L    l>5o,  AcatL  Nat.  8cL   Phila- 

ilelphia.   Prue«.  vol.   VII.  p.  ^^>.   Reprint,  op.  cif.^  p.  tJ. 
Platth>ptt.a  f.  itna  «Vnra«i.  lV»w>.  Am.  Jou-.  Concn..  toL  1.  p.  31:  Con- 
ra*U  1S66,  Soiithsonian  Mur.  Coll.,  vol.  VII.  No.  ^»>.  p.  ^5:  Stoliraka. 
IS^S.  Pabpont.  Inilien.  Mtm.  Geol.  ^urvev  In«iia,  iYetareons  Fauna  & 
Inilia.  voL  II.  p.  448. 
Hipp*H'krtn*s  ejttnta   (CoLra*!;.  Gabb,  1h^>,  Am.  Jo«r.  Ooaelu,  toL  IV, 

p.   141. 
EcistfUahit    I  Hipp*>crtHf^^4i    *j?*»i'<t   Conra«l.   AMri^h,   IS^,   GeoL   SorrvT 

Alabama,  p.  :I44. 
i>l  ell  in«lti  «':'-•  U»ut  i>r'  l..t*tuni  tttsit'otm.  with  prominert  revolving  roun«i- 
P'l  lin»'s  ari'l  inte'-metliato  fine  Irues  fr»»m  on*^  to  thrwe.  an«l  longitu*iinal 
rTTi«-rii<*«'of»ie  lins:  volution?*  roun«[t»*l.  ii»vere»l  townnis  th*  a(«ex  with  a 
I  oli-^lu'il  ,: -l.-.ire  >;  H  Ui-^it:  labrum  within  with  imprgig9ie>l  ni«iiatiiig 
l:r»   .  U-Mirr'i    u  wH   rr.irkr  1    r.—ow-*  towa'- i     t!;e  ^Ki;**?. — [i'oara^U  1S55.J 

Shell  lari;e.  Nxly  <t«>ut.  spire  r'e'hum.  nucleus  unknown: 
whorls  roun«Ie'I  or  ani^ulatetl  ah«:>ve  the  nu«MIe  of  the  whorl; 
whole  -iurtace  «•!  whi>rls  covered  with  retrular  spiral  ribs  with 
interspaces  cijual  t»)  nr  wider  than  the  rib;  microscopic  lonjji- 
tu«linal  striation>;  rev«»lvin'^  ribs  nia\  project  throuirh  the  ^Kirietal 
callus  as  phcations. 

The  labnim  i-  e.xpandetl  into  a  lari^re  win^:  which  exten<^ls  be- 
w»n«i  the  h*x]\  whorl.  aNne  an- 1  over  the  <[>ire.  as  well  as  below 
an*  I  over  the  canal.     T!ie  full  extent  of  tiie  win:^  is  not  known. 
The  revolvin:^^  rih-^  of  t:ie  b***!;.    uhorl   continue  ont«>  the   win;; 
!>*:n'iiTv:  •»bh«juely   on   the  outer   Hare.      I'etween   the   spiral    rib 
on   tiie  hoJ^    "^'-rl.   rine   sec«»n«{ar\    threa-ls   ma\    occm*"       Tlie- 
nia\   aNo  ^-xrenil  onto  :*;e  ■a:*:j.     The  ar-ici!  u!ior!<  are  cr.\erf 
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with  callus.  A  posterior  sinus  curves  over  the  spire  and  extends 
anteriorly  opposite  the  wing. 

The  genus  is  known  from  the  one  species,  P.  extenta  Conrad, 
from  the  Jackson  Eocene  of  the  Mississippi  emba\ment  area. 
Since  the  form  has  no  close  relatives  in  the  lower  or  higher 
horizons,  it  is  an  excellent  guide  to  Jackson  strata. 

Maujscnetia  cossmanni  Trechmann-"^^  from  the  Yellow  lime- 
stone (Eocene)  of  Jamaica,  is  generically  related,  but  the  pres- 
ervation of  the  specimens  are  too  poor  to  be  able  to  give  def- 
inite affinities. 

The  body  of  the  Jackson  species  shows  the  same  character- 
istics in  shape  and  sculpture  as  Matissenetia  dimorphospira^^ 
Cossmann  and  Pissarro,  from  the  upper  Ranikot  series  of  Sind, 
India,  lower  Eocene. 

Dimensions. — Height,  43+  mm.;  greatest  diameter,  31  mm. 
(lectotype). 

Lectotype. — No.  132 10,  Ax:ademy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence-  -Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  785,  1056;  i,  7.     Lower  Yazoo  clay,  locality  915. 

Family  CYPR^EID^E 
Genus  CYPRiCA   Linnseus 

LiniispuF,  bystema  Natura*,   lOtli  cd.,   1758,  }>.  718. 

Genotype    hy   sub.  r<|ui'nt   «losijjnation,    Montfort    (Conchyliol.   Syst.,   t.   2, 
181U,  J).  W.W)^ i'ypraa  titfris  Linnaeus  (1758,  p.  721;  Hanley,  1855,  p.  187). 
Livinj:.     I ntlo- Pacific.     Tryon,  Manual  Conch.,  vol.  VII,   1885,  pi.   11,  figs. 
49,   50. 
Cyprsa  healeyi  Aid  rich  Plate  39,  figs.  13-17 

Cypraa  IhiiJi  Ahiiich.   18:!4,  Nautilus,  vol.  VII,   No.  !).  i».  98,  pi.  4,  figs. 

2,  2a;  Harris,  1896,  Aca«l.  Nat.  Sci.  Philadelphia,  Proc.  vol.  XLVIII, 
p.  474,  pi.  XIX,  lijjH.  5:i,  6a;  fij;.  6a  rcnanuMl  (  .  conradi  hy  SchiMer, 
1932,  Fossilium  Cataloj^us,  Animalia  I,  Pars  55,  j).  21!;). 

Non  Cyprcea  dalli  Cossninnn,  189:^,  Ann.  8oc.  roy.  malac.  Belpicjue,  IV 
scr.,  t.  XXVIII,  p.  13,  fig.   11. 

Cyprcpa  {Cyprwovnlo)  Dalli  AMrich,  Cossmann,  1903,  Essais  Pal6o- 
conch.  conip.,  5  liv.,  p.  169,  |»I.  IX,  figs.  6-7. 

Cyprcpa   healeyi    Aldrich,    1923,    Biol.    Soc.    Washington,    Proc.    vol.    36, 

s'lYechmann,  C.  T. :  Ck-ol.  Mag.,  vol.  LX,  No.  710,  1923,  p.  354,  pi. 
XIV,  fig.   3. 

szCossmann,  M.,  an<l  Pissarro,  G. :  Palwont.  Indica,  Gcol.  Survey  In«lia, 
n.  sor.,  vol.  Ill,  Mem.,  No.  1,  1909,  p.  51,  pi.  IV,  fgs.  26-L8;  pi.  VIII, 
figs.  4,  4a. 
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p.  19953  n.  n.  for  C.  dalli  Aldricb,  1894  non  C.  dalli  Oossmaim,  1893; 
Ingram,  1942,  Bull.  Anier.  Paleont.,  vol.  XXVII,  No.  104,  p.  14,  pi. 
2,  figs.  1-4. 

Eocyprwa  conradi  Schilder,  1927  [1925  Jahrgang],  Archiv  Naturgesch., 
91,  Abt.  A,  Heft  10,  p.  74  n.  name  for  dalli  Harris,  1896,  pi.  XIX, 
figs.  6,  6a. 

SuUcovyprcea  healeyi   (AMrich),  Schilder,  1927,  op.  cit.,  p.  81. 

iSulcocyprwa  lintea  hcaleyi  (Aldrich),  ^Schilder,  1932,  loc,  cit. 

Shell  ovate,  moderately  elevated,  surface  highly  polished,  crossed  above 
by  a,  number  of  lines  not  closely  set,  dividing  the  surface  into  a  series 
of  facets,  base  ventricose;  la  brum  very  much  thickened,  profoundly  stri- 
ated but  the  striations  do  not  extend  up  over  the  whole  surface.  Teeth 
on  outer  lip  alternate.  The  smaller  ones  half  the  length  of  the  others; 
aperture  narrowed  in  some  specimens  in  the  centre,  in  others  regular 
and  strongly  denticulated.     Length  15  mm. ;  width  12  mm. ;  alt.  9  mm. 

This  shell  is  also  found  at  Jackson,  Miss.  It  resembles  C.  lintea  Con., 
and  has  been  considered  as  that  species.  It  is  however,  larger,  with  a 
more  thickened  labrum  on  which  the  striations  do  not  reach  the  body  of 
the  shell  as  in  Conrad's  species,  but  stop  half  way;  the  surface  of  this 
shell  is  very  different.  In  C.  lintea  the  surface  is  completely  covered  with 
close-set,  very  fine  lines,  while  this  species  has  but  few,  and  they  are  not 
impresse<l,  some  sj>ecimens  being  smooth.  The  type  retains  some  color, 
showing  the  shell  to  be  chocolate  brown  above  with  the  lip  white;  C.  lintea 
Con.  is  figured  in  my  Preliminary  Beport,  PI.  V,  fig.  2,  p.  32,  1886. 

Conrad 's  original  description  contains  a  misprint  which  seems  to  have 
been  pei^etuated  in  later  publications.  It  should  read  **with  fine  approx- 
imate equal  impressed  lines, ' '  instead  of  * '  four  .  .  .  lines. ' '  Type  in 
National   Museum;   examples  in   my  collection. — [Aldrich,    1894.] 

The  holotype  of  this  species  comes  from  Red  Bluff,  Mississ- 
ippi, Ohgocene.  Ingram  (1942)  figured,  in  addition  to  the  holo- 
type, an  immature  specimen.  The  illustrations  of  specimens  of 
Jackson  Eocene  shells  given  by  Harris  (1896)  are  like  the  holo- 
type and  the  Oligocene  immature  individual  resi>ectively,  fig- 
ured by  Ingram.  The  figures  included  herein  of  shells  from 
near  Montgomery,  Louisiana,  are  between,  in  stage  of  growth, 
tiie  immature  shells  illustrated  by  Harris  and  Ingram  and  the 
fully  matured  Cyprcca  represented  by  the  holotyi>e. 

Dimensions. — Height,  19  mm. ;  greatest  diameter,  12  mm. 
(medium). 

Holotype.-~No.  135157,  I'nited  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Oligocene,   Red  Rluflf,  Wayne  County,  Mississ- 

•'i^The  roforoncc  to  Cossniniin,  189.{,  ^ivon  ]»y  Aldrich  should  rea<l  Ann. 
iSoc.  roy.  iiialac.  Rt*lgi(]ii(s  IV  avr.,  t.  2S,  p.  l;>  and  not  "Essais  de  Pal., 
5  liv..  p.  169.  pi.  0,  f.  6,  7,  Dvv.,  ISD.;."  Tho  dato  of  Essais  Palcoconeh. 
ooiiip.,  5  liv.,  is  190.'?  (not  ISD.M  and  the  Cossmann's  rotVrcnro  is  to  Aid- 
rich  's  r.  dalli.     Sec  svnonvniv  a})Ove. 


317  Jackson  Eocene  Mollusca:  Harris  and  Palmer  317 


ippi    (type).      Jackson,    Moody s     Branch    marl,     localities     lo, 
883;  I. 

Cypraea  Jacksonensis  Johnson  Plate  39,    fig.  18 

Cyprcea  jucksonensis  Johnson,  1899,  Acad.  Nat.  8ci.  Philadelphia,  Proc. 

LI,  p.  77;   SchiMer,  1927,   [1925  Jahrgang],  Archiv     Naturgesch.,  91. 

Abt.   A,   Heft   10,   p.   162    f   Luponovula;    Ingram,   1942,    Bull.    Anier. 

Paleont.,  vol.   XXVII,   No.   104,  p.   14,   pi.   2,   fig.   7. 

fEocyprcea    {Spfuerocyprwa )    jack  son  ensis     (Johnson),     Schihler,     1932, 

Fossilium  Catalogus,  Animalia  I,  Pars  55,  p.  218. 
This  is  the  largest  species  of  Cypnea  from  tlio  Eocene  of  North  America. 
It  is  represented  only  by  parts  of  j)erliap8  three  in«Iividuals  (five  speci- 
mens). The  part  of  the  outt»r  lip  measures  68  mm.  A  perfect  specimen 
would  probably  exceed  90  mm.  A  specimen  representing  the  dorsal  sur- 
face has  a  diameter  of  55  mm.  Shell  smooth  and  polished,  lip  thick,,  re- 
flecttMl,  teeth  large  and  occasionally  bifurcate. 

Collected  by  Mr.  Thomas  A.  Morgan  and  the  writer  at  Jackson,  Miss. — 
[Johnson,  1899.] 

A  broken  smooth  specimen  from  near  Montgomery,  Louisi- 
ana, which  measures  atout  65  mm.  in  height,  probably  belongs 
to  this  species. 

Holotyp)e. — No.  7120,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  10. 

Cypraea  ludoviciana  Johnson  Plate  39,  figs.  3,  4 

Cyprcea  ludoviciana  Johnson,  1899,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 
vol.  LI,  p.  77,  pi.  II,  fig.  6;   Ingram,  1942,  Bull.  Amer.  Paleont.,  vol. 
XXVII,  No.  104,  p.  15,  pi.  2,  figs.  10,  11. 
Cypropterina    (Jenneria)    ludoviciana    (Johnson),    Schihler,    1927    [1925 

Jahrgang],  Arcl.iv  Naturgesch.,  91,  Abt.  A,  Heft  10,  p.  72. 
Cypropterina    {Cypropterina)     ludoviciana    (Johnson),     Schihler,     1932, 

Fossilium  Catalogus,  Animalia  I,  Pars  55,  p.  205. 
Shell  ovate,  somewhat  flattened,  slightly  prolonged  at  the  extremities, 
smooth  with  a  prominent  broad  medial  dorsal  groove.  Aperture  narrow, 
having  on  each  side  21  teeth,  toward  the  en<ls  these  extend  entirely  across 
the  base.  Represented  by  four  si)ecimens,  three  of  which  measure  as 
follows : 

Largest,  length  17  mm.,  greatest  diam.  12  mm. 
Specimen  figured,  length  15  mm.,  greatest  diam.  10  mm. 
Smallest,  length  13  mm.,  greatest  diam.  9  mm. 

Collected  by  the  writer  from  the  Jacksonian  Eocene  at  Montgomery, 
Grant  Parish,  La. — [Johnson,  1899.] 

Lectotype. — No.  13538,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Genus  CYPRiEORBIS  Conrad,  1865 

Conrad,  Am.  Jour.  Conch.,  vol.  1,  1865,  p.  31. 

Genotype  by  monotypy,  C,  spharoides  Conrad.     Oligocene.     Vicksburg, 
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Mim.    Plate  40,  figs.  13,  14. 

Conrad  listed,  in  i866  (Smithsonian  Misc.  Coll.,  vol.  VII, 
No.  200,  p.  25),  C  sphteraides  from  the  Jackson  Eocene  of  Miss- 
issippi. The  species,  however,  has  not  been  reported  since  from 
the  Jackson.  The  lectotype  of  the  species  was  figured  by  In- 
gram ( 1942)  and  through  his  courtesy  the  illustration  is  included 
in  this  report.  It  is  stipidied  here  merely  so  that  cognizance 
may  be  taken  of  it  in  identifying  Jackson  species, 

Cypneorbis  veiitrlpoleiifl  (Coiimann)  PUte  40,  figs.  11,  12,  16,  16 

Cypraa  pinguis  Conraii,  1854,  Wailes,  Bept.  Agr.  Geol.  Miaaiwippi,  pL 
XVII,  p.  289  [pen^ttw],  figs.  3a,  ab;  Oonrail,  1865,  Aeatl.  Nat.  8eL 
Philadelphia,  Froe.,  vol.  VII,  p.  262;  1939,  Beprint,  Ball.  Amer. 
Paleont.,  vol.  XXIV,  No.  86,  pp.  8,  19,  pi.  4,  figs.  3a,  3b;  Dall,  1890, 
Wagner  Free  Inst.  £iei,  Trans.,  vol.  3,  pt.  I,  p.  164  partim;  won  pL  11, 
figs.  1,  la,  fton  Blioeene. 

Nim  Cypraa  pinguia  Bonelli,  1827,  Gat.  Mus.  Tor.,  No.  3706  fide  Gom- 
inann,  1922;  nee  C.  anniUus  pinguis  Grateloup,  1827,  BuU.  8oe.  Linn. 
Bordeaux,  t.  VI;  1840,  Gonchyl.  foss.  terrains  tertiaires  du  bassin 
d'Adour,  Atlas,  pi.  41,  Cffpnjea,  pi.  II,  fig.;  Cossmann  and  Pejrot^ 
1922,  Actes  8oc.  Linn.  Bordeaux,  t.  LXXIV,  p.  301. 

Cyprtea  {Luponia)  ventripoiens  Cossmann,  1903,  Bssais  Pal6oeoneh. 
eomp.,  5  liv.,  p.  161  new  name. 

Cyprtporbis  (C-.)  ventripoteti^  (Cossmann),  Schilder,  1927  [1925  Jahr- 
gang],  Archiv  Naturgesch.,  91,  Abt.  A,  Heft  10,  p.  98;  Schilder,  1932, 
P^ossilium  Catalogus,  Aiiinmlia  I,   Pars  55,  p.  124. 

Cypreea  tumuJan  Dall,  1915,  U.  S.  Nat.  Museum,  Bull.  90,  p.  84  partim, 
non  pi.  3,  figs.  1,  12;  ?k>7i  C.  tnmulus  Heilprin,  1887,  Tampa  Miocene. 

Cyprtpa  pinguis  Conrad,  Ingram,  1942,  Bull.  Amer.  Paleont.,  vol.  XXVII, 
No.  104,  p.  15;  Shiiner  and  Shrork,  1944,  Index  Fossik  North  Amer- 
ica, p.  500. 

Obtusely  ovate,  roundetl  at  base,  but  obliquely  flattened  towanis  the 
aperture  which  is  very  narrow  and  denticulato-striate  on  both  sides;  col- 
umella deeply  indented  near  the  base,  and  a  dentate  line  on  the'  margin ; 
iabrum  excavated  towards  the  base. 

Allied  to  C.  uphceroides.  Con.,  of  Vicksburg,  but  must  less  ventrieoae  and 
very  distinct. — [Oonra<l,  1855.] 

The  original  name  of  this  species  is  preoccupied  and  therefore 
that  of  Cossmann  must  be  used. 

This  species  is  fairly  common  and  well  preserved  at  Jajckson 
Eocene  localities.  Dall  included  Miocene  sjjecimens  under  the 
species  but  tJiere  are  qualified  differences  between  the  Eocene  and 
Miocene  species. 

Through  courtesy  of  the  Academy  of  Natural  Sciences,  Phila- 
delphia, illustrations  of  the  lectotype  are  included  herein. 
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Dimensions. — Height,  26  mm;  greatest  diameter,  17.6  mm. 
(lectotype). 

Lectotype. — No.  13198,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  785,  880 ;  10,  883.     Yazoo  clay,  locality  2. 

Genus  SULCOCYPRiEA  Conrad,  1865 

Conra<l,  Am.  Jour.  Conch.,  1865,  vol.  1,  p.  31. 

Genotype  by  monotypy,  Cyprwa  lintta  Conrad.  OHgocene.  United 
States.     Plate  39,  figs.  1,  2. 

SulcocyprKft  lintea  (Conrad)  Plate  39,  figs.  1,  2 

Cyprtjta  lintca  Conra<l,  1847,  Acail.  Nat.  JSci.  Pliila<lelphia,  Pioc.  vol. 
ill,  p.  282;  Conra»i,  1848,  Aoatl.  Nat.  Sci.  Philadelphia,  Jour.,  2d 
ser.,  vol.  I,  p.  113  [lifteUt  corriH*tly  Hpelled  on -p.  133],  pi.  11,  fig.  7; 
pi.  13,  fig.  4;  Aldrich,  1886,  Geol.  Survey  Alabama,  Bull.,  No.  1, 
pt.  I,  p.  32,  pi.  5,  fig.  2;  Aldrich,  1894,  Nautilus,  vol.  VII,  No.  9, 
p.  98. 

Sulcocyprcea  liniea  Conra*!,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  31;  Dall, 
1890,  Wagner  Free  Inst.  Sei.,  Trans.,  vol.  3,  pt.  1,  p.  165;  Schilder, 
1927,  Archiv  Naturg.,  91,  Abt.  A,  Heft  10,  pp.  81,  133  includej^  C. 
kennedyi  Harris;  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No. 
32,  p.  235,  pi.  30,  figs.  31,  32;  Ingram,  1942,  Bull.  Amer.  Paleont., 
vol.  XXVII,  No.  104,  p.  18,  pi.  3,  figs.  12,  13;  Shimer  and  Shrock, 
1944,  Index  Fossils  North  America,  p.  500,  pi.   205,  figs.  7,  8. 

Cyprwa  {Cyprceovula)  liniea  Cossmann,  1903,  Kssais  Pal6oconch.  comp., 
5  liv.,  p.  170  section  Cyprcedia. 

Cyprcea  {SiUcocyprcea)  lintea  Couratl,  1866,  Smithsonian  Misc.  Coll., 
vol.  VII,  No.  200,  p.  25 

Sulcocyprcpa  Mnten  (Conrad),  Sehihler,  1927,  [1925  Jahrgang],  Archiv 
Naturgesch.,  91,  Abt.  A,  Heft  10,  p.  81,  parfim,  age  wrong;  not 
equal  to  C.  kennedyi. 

Ovate,  olevated,  ventricose,  with  four  [fine]  approximate  equal  im- 
pressed lines ;  base  ventricose,  profoundly  Si  riated ;  labrum  margin  much 
tiLickened,  profoundly  striated;  summit  of  the  labrum  prominent;  base 
slightly  produced.     Length  6-19.     Rare.— [Con rail,   1847  and   1848.] 

As  was  brought  out  by  Aldrich  (see  under  C.  heaieyi),  the 
typographical  error  of  four  in  place  of  fine  in  the  original  de- 
scription (described  in  1847,  repeated  in  1848)  of  this  species 
was  confusing  as  regards  the  true  nature  of  the  shell. 

Conrad's  illustratton  of  the  type  was  poor  but  Aldrich  fig- 
ured in  1886  a  specimen  of  the  species  from  Vicksburg.  In- 
gram {1942)  illustrated  the  holotype.  Through  the  courtesy 
of  Dr.  Ingram  the  same  illustration  is  included  herein. 


Tlie  species  was  liste<l  from  the  Jackson  Eocene  by  Conrad 
in  1866.  Conraii's  reference  was  the  basis  of  my  mention  (1937) 
(  the  species  as  a  Jackson  fossil.  However,  1  have  not  found 
Kpreseiitatives  of  tlie  si>ecies  in  the  Jackson  collections.  Dall's 
I  reference  to  "later  Eocene"  in  i8yo  may  have  been  based  on 
Conrad's  statement. 

Hiihiype.~}^o.   13510,  Academy  of  Natural  Sciences,   fliila- 
[  delphia,  I'a. 

Occurrence — Oligocene.     Vicksburg,  Miss,   (type). 
Genu>  Cyi'R/GIllA  SwHinaun.  IMO 

8wHii.8uu,  Tivntixe  on  MnliK'uIn^y,  Us-ll),  [i.  :i2a ;  ImJale,  MhIsooI.  But. 
Uiiilim,  Vtw..  vul.  -\I.  laH,  p.  IVM,  'ill  iir  Ufote  May,  IMIC  cincl 
lutt^  uf  SwaluiKiii. 

(IpDotf {ii>  tiy  niouotyii;,  r.  atHc-rlUita  Swainaun  ( =C.  elrgatu  SoireTbjr, 
1S25>*  Uvnoru  Bm.  Vt>#.  HLvlU,  Cmtfira,  fig.  7  hoh  C.  iviterllaUi  Umelui 
(1:1  tfil.,  ITtil,  IJ.  l\AH),  h^M.-niio,  I'Hrii  UaHm.  Cosamuiui  auil  Pissarro, 
Ipou.  comiilrtF  cloq.  Kosa.  Kuci-up  Kiiv.  furia,  t,  2,  l!ll(t-l»l;j,  jjI.  XXXIIl, 
flgh    IBS' 13. 

TIte  equivalency'  of  C.  cancelltila  Swainson  and  C.  elcijons 
Sowertjy  or  Ucfrance  was  discussed  in  Palmer,  1937,  p.  .233. 

Cyprtrdia  is  a  genus  represented  by  beautifully  sculptured 
shells  ciintined  In  the  Hocene  ami  (^Jligocene.  Three  species  are 
no  f.'ir  known  in  the  Kocene  of  the  .Mississij'pi  enilj;i_\ nienl  ,'irea, 
C,  siil'caHcellala  Johnson,  lower  Claiborne,  C.  yUberti  I'alnier, 
(.lospoil  sand,  and  C.  jcncsfralis  Conrad  from  the  Moodjs  Branch 
marl  of  the  Jackson. 

CypTMlU  rnmlralU  Conrad  Plate  40.  Iigs.  9,^10,  IT,   IB 

Cj/priTO   {CupnrdHi)   jiHnlralix  Cuiirn<l,   1S54,  Wailea,   ReliL   Agr.  Geol. 

.MiMissippi,  p.  itiV,  )>1.  XVII.  fi)^.  5a.  .>b:   C-ooraa,   iio5,  Ai-a-l.  Nat. 

Sri.   PhilaUelpliia,  I'roo..  vol.   Vll.  p.  262:    1939,   ttvprint.  Bull.  Adrt. 

I'aleoDl..  vol.  XXIV,  No.  »6,  pp.  S,  19.  pi.  4,  figs.  5a,  5b. 

Cjtpnrdia  fmntntli^  (.'onrail,  ISei,  Am.  Jour.  Conch.,  vol.  1.  p.  31;  Con- 

ra<l.  ISlHi,  Soiitlisoiiian  MUr.  <.V>11..  vol.  Vll.  No.  21H).  p.  2^:  lU-  Greg 

(EUrio,  ISSHl,  Anu.  G^l.  Pal«uut.,  7  liv.,  p.  59  --M.  B«cks"   =   ■■The 

Kocki,"   .\in.   iiiisi)uote<l   from   .^Mrirh.    ISSS,   l^l.   Survev   AIuIniiiih, 

Bull.,   No.   I.   pt.   I,   p.   4;l:    Ingram.   1942.   Bull.   Amrr.   Paleont.,   rul. 

XXVII.  No.  UM.  p.  19,  pU  4.  figs.  2,  3. 

Cjrpnru    i^tupnrJiai    frMtstrulis   f,i>,str,>lis  l.'ouraii.   Schil.W.   1927    [1925 

Jahrgaait].  Airhiv  Nalur|p-vli..  Stl.  Abt.  A,  Hrft   10,  p.  6S:  Schil.ler, 

IKl'J,   ('usailiiiiii  <.'ata]o(:iis.  .liiiiiialbt  I.  Pan  m,  p.  210  ivpeate-l  ■•it 

BiH-ka"  of  IV  t;n|i!orio. 

1  Oligwvnr  an>l   tMeeae   UoU..  1891. 
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Ovate,  ventricose,  decussated  with  acute,  prominent,  distant  lines,  the 
transverse  ones  alternated  in  size;  interstices  with  microscopic  lines  par- 
allel to  the  transverse  ones;  aperture  narrow,  much  curved  above;  colum- 
ella with  four  or  five  plaits. 

This  beautiful  species  is  nearly  allied  to  C.  elegant,  Desh.,  but  is  much 
broader,  and  has  microscopic  regular  lines  which  are  not  mentione<l  in 
the  description  of  the  former,  and  it  is  probably  destitute  of  them.  The 
plaits  on  the  columeUa  of  the  Jacksmi  shell  are  much  larger  than  in  its 
European  relative.  These  two  shells  are  so  tlifferent  from  any  in  the  more 
recent  formations  that  they  appear  to  be  entitled  to  a  generic  distinction, 
an«l  they  are  peculiar  to  the   Eocene  period. — [Conrail,   1855.] 

This  species  may  be  differentiated  from  C.  gilberti  Palmer 
(1937,  p.  234,  pi.  30,  tigs.  2y,  28),  which  approaches  it  in  size 
and  character,  by  the  transverse  ribs  alternating  in  size  and 
their  being  more  closely  spaced  in  C.  fenestralis. 

There  is  a  typographical  error  in  the  description  of  C.  gil- 
berti Palmer  (p.  235)  which  obviously  will  be  corrected.  The 
word  "species  reveals"  should  read  ''specimens  reveal." 

The  shell  of  this  form  is  fragile  and  complete  specimens  are 
difficult  to  find. 

Dimensions. — Height,  40  mm. ;  greatest  diameter,  26.7  mm. 
(lectotype). 

Lectotype. — No.  13 197,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  10,  883;  8;  1109. 

Family  FICIDiE 

GenUiS  FICUS   Reeding   in   Bolten.   1798 
(Pyrula  Lamarck,  1799;  Pirula  Montfort,  1810) 

Hoeding  in   Bolten,  Museum   Boltenianum,   1798,  pt.  2,  p.   148. 

Genotype  by  monotypy,^^  F.  communis  Roeding,  Bolten  =  F.  variegaia 
Roeding,  Bolten  =  Bulla  ficus  Linneeus  (12  ed.,  1767,  p.  1184.66  or  geno- 
type by  subsequent  designation,  Dall  (Jour.  Conch.,  vol.  11,  1906,  p.  296), 
Bulla  ficus  Gmelin  (Syst.  Nat.,  ed.  XIII,  1791,  p.  3426).  Recent.  East 
Indies.     Tryon,  Manual  Conch.,  vol.  VII,  1885,  pi.  6,  fig.  36. 

A  striking  contrast  may  be  noted  in  the  distribution  of  the 
Ficidse  in  the  Mississippi  embayment  area  in  Claiborne  and  Jack- 
son times.     Ficopsis  is  the  predominant  genus  with  Ficus  in  a 

ssOf  the  three  species  mentioned  by  Bolten,  F,  communis  and  F.  varie- 
gata  are  synonymous,  and  F.  picta  is  a  nomen  nudem.  Fide  Gardner,  U. 
a.  Geol.  Survey,  Prof.  Paper  193-B,   1939,  p.  34. 

seSmith,  E.  A.:  Jour.  Malacol.,  vol.  Ill,  1894,  p.  65. 
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minor  role.'^  In  the  Jackson  Ficopsis  is  not  known  so  far  and 
its  place  is  taken  by  Ficus,  foreshadowing  the  presence  of  that 
genus  in  the  Ohgocene.  In  the  Pacific  Coast  Eocene  Ficopsis 
persisted  into  the  upper  Eocene  where  the  type  species*®  occurs. 
Ficus  is  also  present. 

Ficus  misBiBsippiensis  Conrad  Plate  A3,  figs.  1-8 

Ficm  mutsissippiensis  Coinail,  1847,  Aca(i.  Nat.  Sci.  Philadelphia,  Proc, 

vol.   Ill,  p.   286;    Conrad,   1848,  Acad.   Nat.   Sci.   Philadelphia,   Jour. 

2«i  ser.,  vol.  1,  p.  117;  Gardner,  19:i9,  U.  S.  Geol.  Survey,  Prof.  Paper 

19;<-B,  p.  a5,  pi.  7,  fig.  22. 
SycotypuH  M issutsippieiisin  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  26. 
Ficopsin   mississipivHsiit   [^c>]    Conrad,    1866,    Smithsonian    Misc.    Coll., 

vol.  VII,  No.  iJOO,  p.  29. 
Pijrula    missuHsippienitis    (Conrad),   Smith,    B.,     1907,    Acad.    Nat.    Sci. 

Philadelphia,  Proc,  vol.  LIX,  pp.  214,  215,  216,  pi.  17,  fig.  5. 

Piriform,  thin  and  fragile,  lattice<l,  witli  acute  prominent  lines,  the 
revolving  ones  largest  and  distant,  the  interstices  with  minute  revolving 
lines;  longitudinal  lines  closely  arranged,  equal;  spire  very  short,  whorls 
convex,  the  two  nearest  the  apex  entire;  large  volution  fiattened  at  top. 
Length  1^4  .—[Conrad,  1847  and  1848.] 

Neither  the  type  of  this  sp€;cies  nor  any  specimen  from  the 
type  locaHty  has  heretofore  been  figured.  Dr.  Gardner  illus- 
trated a  specimen  from  Mexico  which  she  beheved  to  be  F.  mis- 
sissippiensis,  and  her  figure  does  illustrate  a  shell  of  the  charac- 
ters of  the  species. 

In  the  Jackson,  there  is  a  species  which  is  fairly  common  par- 
ticularly near  Montgomery,  Louisiana,  which  bears  a  resemblance 
to  F.  wississippiensis,  if  it  does  not  belong  to  the  same  species- 
stock.  It  is  therefore  desirable  that  the  type  of  F.  mississippiensis 
be  illustrated,  and  the  species  as  it  occurs  in  the  Oligocene  be 
more  carefully  described  than  the  general  notes  of  Conrad.  Bur- 
nett Smith  figured  the  nuclear  whorls  of  F.  mississippiensis.  The 
(hawing  of  one  of  the  original  Conradian  specimens  made  by 
Otto  Me\er  is  included  herein.  Recently  a  better  specimen  of 
the  lot,  No.  13508,  Academy  of  Natural  Sciences,  has  been  se- 
lected as  the  lectotype. 

•-•■(Janlnor,  J.:  U.  S.  (4eol.  Siirvoy.  Prof.  Paper,  No.  193-B,  1939,  p. 
.!4.  pi.  7,  tigs.  L'l,  ii;i,  Fira,s  (unichrl  (inrdiuM-,  Mexico  and  Texas,  Cook 
Mountain    KoetMu*. 

••'-Stewart,  R.  H.:  Aca.l.  Nat.  Sci.  Pl.iladelphia,  Proc,  vol.  LXXVllI, 
ll>27,  i».  'M').  Si'f  also  VVeavtM-j  ('. :  Wasliinjj^tou  (ieol.  Survey,  Bull.,  No. 
1."),  liUL',  i».  4'),  pi.  1,  figs.  1,  4;  Tniv.  Wasliington  Puh.  (t<»o1.,  vol.  5,  pt. 
IJl,  pi.   77,  figs.  S,  i)   Tor  F.  c<nrlitcinsis. 
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medium ;  nucleus  composed  of  three  smooth  whorls,  flat- 
m  top,  the  first  minute,  the  third  whorl  enlarged;  the 

and  postnuclear  whorls  merge  gradually.  Postnuclear 
-e  is  initiated  by  fine  spiral  lines  on  the  anterior  portion 
whorl.  By  the  time  revolving  lines  are  present  on  the 
>r  region,  axial  striations  begin,  covering  the  whole  sur- 
d  producing  a  microscopic  cancellated  ornamentation, 
solving  ribs  predominate  over  the  longitudinal  lines.  Be- 
:he  primary  ribs  on  the  body  whorl  are  usually  three, 
les  four  or  five  (one  on  the  spire)  spiral  threads, 
Jial  one  of     which     is     the     stoutest.       The     primary 

over  the  area  of  greatest  convexity  on  the  body  whorl 

exaggerated  in  ^ize  and  have  a  slight  tendency  to  mul- 
te  the  whorl.  The  shape  of  the  slope  of  the  posterior 
f  the  body  whorl  is  not  constant  but  the  contour  is  fre- 

flattene<i   above   and   does  not   slope   directly  from  the 
nate  whcrl.     At  the  intersections  of  the  axial  and  spiral 
■e  there  are  microscopic  or  incipient  nodes. 
nsions. — Height,  22.5  mm. ;  greatest  diameter,  13.5  mm. 
pe). 
itype. — No.  13508,  Academy  of  Natural  Sciences,  Phila- 

Pa. 

rrence. — Oligocene,   Vicksburg,   Miss.    (type).      Numer- 
ilities  in  Nuevo  Leon  and  Tamaulipas,   Mexico   (Grard- 


a  (Meyer)  Plate  43,  figrs.  7-10 

filius  Meyer,  1885,  Am.  Jour.  Sci.,  3d  ser,,  vol.  XXIX,  No.  174, 
465,  468;   Alilrich  1885,  Am.  Jour.  Sci.,  vol.  XXX,  p.  308. 
filia  Meyer,   1886,   Bericht   Senckenberg.   naturf.   Gesell.,   p.   8,   pi. 
^  10. 

Pyrula  fiJia   (Meyer),  Smith,  B.,  1907,  Acad.  Nat.  Sci.  Philadel- 
,   Proc,   vol.    LIX,   pp.    210,    214,   215,    pi.    XVII,   fig.   6,   see    F. 

tUf    D.    Sp. 

filia  (Meyer),  Gardner,  1939,  U.  S.  Geol.  Survey,  Prof.  Paper, 
193-B,  p.  35. 

kson  occurs  a  species,  Fulgur  filius,  n.  sp.  which  has  the  form  of 
mppicngis  C.  from  Vicksburg.  The  coarse  part  of  the  sculpture 
imilar,   but  the  surface   is  covered  with   fine,  closely  set,  elevated 

lines.     In  the  largest   of  my   Vicksburg  specimens  the  following 
3en:     In  the  youngest  reticulated  whorl  there  are  only  the  large 

lines,  then  a  small  line  appears  in  the  middle  of  the  large  ones 
ly  one  more  line  appears  in  the  interstices.     If  we  imagine  this 
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process  repeated  twice  more,  we  obtain  tlie  finely  striated  sarfaee  of 
F.  fiJius,  and  inileed  this  same  process  can  be  traced  along  the  whorla  of 
the  Jackson  form,  so  that  we  can  say,  the  young  F,  filius  repeats  the  old 
F,  MiHsiasippiensis. — [Meyer,  1885,] 

Die  Figure  ist  eino  Abbilduug  Ues  Ohginalezemplars.  Die  Art  onter- 
seiieidet  sich  von  Fieula  miAsuoiippiensis  Oonr.  von  Vicksburg,  abgesehen 
von  dor  dichten  8pirnls.reitung,  mehr  uoch  durch  ihre  walzenfonnige, 
weniger  kugelige  Form.  Ich  wiederhole,  dass  die  jungen  £zemplare 
sowoid   ill   i'orm   wie  Skulptur  die   Vicksburger  Art  reprasentieren. 

Das  (einzigef)  Exemplar,  welches  Uerr  i.  U.  Aldrich  in  Jackaon  ge- 
i'undeu  hut,  besitzt  die  walzenformige  Gestalt  von  F.  filia,  aber  die  einfaeh- 
i>re  Spiraistreit'ung  von  F,  miMtcutsippirmnitf  steht  also  zwischen  beiden  ob- 
woid  ich  es  wcgen  seiner  Form  eher  noch  zu  F.  filia  stellen  wiirde.  Ich  habe 
spccieil  c'iul'  jeties  Bruciistiiek  in  nieineni  Material  von  Jackson  geachtet, 
auer  uicuinls  etwas  anaeres  gesehen,  als  dio  fein  gestreifte  Oberflache  der 
typischen  F.  filia.  Vielleicht  entstammt  das  Exemplar  des  Herrn  Aldrich 
oiuem  Horizont,  der  uicht  gunz  genau  parallel  ist  mit  dem,  aus  welchem 
nieine  8tiicke  herriihen. — [Meyer,  1886.] 

Although  Meyer*^®  was  using  an  erroneous  hypothesis  as  to 
the  strati^ra])hic  sequence  of  the  Claiborne,  Jackson,  and  Vicks- 
burg  at  the  time  of  his  original  remarks  on  this  species,  the  de- 
scription of  the  fine  spiral  lines  on  the  shell  are  pertinent.  His 
theories  as  to  derivation  are  not  to  be  considered  since  they  were 
based  on  the  stratigraphic  section  in  reversed  order. 

Sliell  mechum  in  size;  nucleus  composed  of  2^2  whorls,  flat- 
tened on  top :  the  first  whorl  is  minute,  the  last  whorl  enlarged. 
There  is  no  abrupt  line  between  the  nuclear  and  postnuclear 
whorls,  the  spirals  originate  first,  beginning  anteriorly.  Very 
shortly  axial  lines  are  initiated,  establishing  the  well-developed 
micnjscopic  cancellate  sculpture  which  is  present  over  the  whole 
surface  of  the  shell. 

L'nder  tlie  microscope  tlie  cancellate  sculpture  may  be  seen  to 
be  definite,  particularly  on  the  whorls  of  the  spire,  but  the  re- 
volving ribs  predominate.  With  the  naked  eye,  the  cancellate 
cliaracter  appears  inconspicuous  so  that  the  body  whorl  would 
not  be  described  as  such. 

between  tlie  [)rimary  revolving  ribs  on  the  body  whorl  are 
many  line  spiral  tlireads,  well  seen  with  the  lens.  Such  lines  are 
absent  on  the  first  nuclear  whorl,  one  begins  on  the  second  whorl, 

and  more  lines  are  i^radualh  inserted  so  that  there  mav  be  several 

ij  ^  • 

•"••'McytT,  ().:  T}(f  ()vuvahtf}\i  and  tin  iifii  of  the  species  in  the  southern 
old-tt  rtiai y,  Am.  .Jour.  Sci.,  vol.   XXIX,   1885,  pp.  457-468. 
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on  the  last  of  the  second  and  penultimate  whorls.  The  intersec- 
tion of  the  axial  and  spiral  ribs  may  be  microscopically  nodose. 

The  numerous  fine  intermediate  spiral  lines  over  the  body 
whorl  readily  separate  this  si)ecies  from  F.  mississippiensis  Con- 
rad of  the  Vicksburg  and  its  relative  in  the  Jackson  Eocene. 
Aleyer's  figure  of  1887  plainly  depicts  the  fine  sculpture.  The 
presence  of  the  large  number  of  secondary  spiral  threads  facili- 
tates the  practical  identification  of  F.  filia.  The  species  may  be 
determined  from  fragments  of  the  body  whorl  of  adult  shells 
provided  the  external  surface  is  not  too  badly  worn.  Young 
individuals  will  not  have  shells  provided  with  the  increased  num- 
ber of  threadlets. 

F.  mississippiensis  and  allies  have  from  one  to  three  minor 
spiral  threads,  the  midline,  the  sharpest.  I  believe  Dr.  Gardner 
(1939,  p.  35)  has  placed  the  lower  figure  of  the  interprimary 
threads  in  F,  filia  too  high.  On  the  holotype  of  the  species  there 
are  from  10  to  14  or  more  spiral  threads  but  apparently  the 
number  varies  considerably  and  does  decrease  to  a  smaller  num- 
l>er  than  "10,"  for  the  specimen  from  Jackson,  Mississippi,  of 
F.  filia,  Plate  43,  figures  9,  10,  does  not  have  a  constant  num- 
ber of  threadlets,  and  there  may  be  as  few  as  seven  in  many 
interprimary  spaces.  Such  a  number  Dr.  Gardner  found  on  "a 
western  lower  Jackson  species." 

Further  differences  between  F.  filia  and  F.  mississippiensis 
v;ill  be  brought  out  under  F.  merita,  n.  sp. 

Through  the  courtesy  of  Dr.  Charles  Berry  of  the  Geology 
Department,  the  Johns  Hopkins  University,  the  holotype  of  F. 
filia  was  loaned  to  the  writer.  An  illustration  of  the  holotype  is 
included  herein. 

Dimensions. — Height,  31.3  mm.;  greatest  diameter,  20  mm. 
(holotype). 

Holotype. — Geolog\'  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type), 
localities  693,  921 ;  i. 
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FicuB  merita,  n.  sp.  Plate  48,  figs.  4-6 

?  Pyrula  filia  "Meyer,"  Smith,  B.,  1907,  Aead.  Nat.  Sci.  Philadelphia, 
Proc,  vol.  LIX,  pp.  210,  214,  215,  pi.  XVII,  fig.  6  nucleus.  Nan  F. 
filia  Meyer,  1885. 

Shell  large;  nucleus  composed  of  2^^  and  sometimes  less, 
smooth  whorls,  flattened  on  top,  the  first  whorl  minute,  the 
last  of  nucleus  enlarged ;  no  sharp  line  separates  the  nuclear  from 
the  postnuclear  whorls ;  spiral  threads  initiate  the  postnuclear 
area,  begin  anteriorly,  and  shortly  cover  the  whole  of  the  whorls. 
Fine  axial  lines  are  introduced  where  the  revolving  ribs  cover 
the  full  length  of  the  whorl.  The  longitudinal  lines  occur  over 
all  the  shell,  secondary  in  size  to  the  spiral  ribs  and  give  the 
surface  a  microscopic  cancellate  ornamentation  and  an  initial 
nodose  condition  at  the  intersections.  The  interspaces  on  the 
first  of  the  postnuclear  whorls  may  be  smooth  or  there  may  be 
a  single  spiral  thread.  With  the  growth  of  the  shell  through 
that  of  the  penultimate  whorl,  the  intermediate  spiral  becomes 
dominant  between  all  of  the  primaries  with  sometimes  a  second 
finer  thread  initiated.  Three  threadlets  occur  between  the  pri- 
many  spiral  ribs  on  the  body  whorl  of  adults,  the  middle  of  the 
three  is  the  strongest.  On  the  basal  area  of  some  specimens, 
one  or  two  more  finer  spiral  lines  may  be  present.  One  speci- 
men associated  with  numerous  other  shells  from  the  same  lo- 
cality has  the  primary  revolviniif  rib  reduced  in  size  over  the 
lower  area  of  the  body  whorl  so  that  one  must  make  certain  al- 
lowances for  variation. 

By  the  number  of  fine  inter<rostal  spiral  threads,  this  si>ecies 
is  like  F.  mississippiensis.  The  primary  revolving  ribs  over  the 
convex  region  of  the  body  whorl  are  more  uniform  in  size  in  F. 
merita  and  do  not  enlarge  to  the  extent  that  is  displayed  in  F. 
mississippiensis.  The  body  whorl  is  more  elongate  in  F.  merita 
than  in  the  latter  species. 

F.  merita  and  F.  mississippiensis  are  both  distinguished  from 
F.  filia  by  having  fewer  and  nonuniform  revolving  ribs. 

The  specimen,  No.  7092.  Academy  of  Natural  Science  at  Phila- 
delphia, of  which  Dr.  Burnett  Smith  illustrated  the  nucleus  in 
his  paper  on  the  morphology  of  Pyrula,  is  an  individual  of  the 
species,  F.  merita,  rather  than  typical  F.  filia.     Dr.  Smith  doubt- 
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cd  that  his  specimens  belonged  to  F.  filia  Meyer. 

F.  merita  is  common  at  Creole  Bluff,  Montgomery,  Louisiana. 

Dimensions. — Height,  27  mm. ;  greatest  diameter,  16.5  mm. 
(medium)  ;  greatest  diameter,  29  mm.  (crushed  specimen). 

Types. — Holotype,  No.  4644;  paratypes,  Nos.  4643,  4645, 
Paleontological  Resear^ch  Institution. 

Occurrence. — Moodys  Branch  marl,  Creole  Bluff,  Montgom- 
ery, La.  (type)  ;  10,  883;  105 1 ;  11 18. 

Genus   FUSOFICULA   Sacco,  1890 

Saeco,  Boll.  Mus.  Zool.  Anat.  comp.  Torino,  vol.  V,  No.  86,  1890,  p.  26. 
Genotype    by    monotypy,    F.   appeninicq   Saccoso    (?oc.    cit.).      Tongriau 
(Oligocene),   Liguria.    Sacco,    1891,    I     Molluschi     terreni    torziarii     del 
Pieraonte  e  della  Liguria,'  pt.  VIII,  1891,  p.  39,  pi.  I,  fig.  50,  a,  b. 

Fusoficula  angelinensis  Harris  Plate  42,  fig.  3 

Fuaoficula  anpeHnenais  Harris,  1919,  Bull.  Amer.  Paleont.,  vol.  VIII, 
No.  33,  p.  18,  pi.  2,  fig.  15;  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol. 
VII,  No.  32,  p.  258,  pi.  34,  fig.  6. 

This  species  was  described  by  Harris  from  Angelina  River, 
two  miles  above  Marion,  Angelina  County,  Texas,  (Coll.  A.  C. 
Veatch),  and  attention  was  called  to  the  assemblage  of  lower 
Claiborne  and  Jackson  species  in  the  collection  in  which  they 
were  found.  Among  the  species  was  '*Haminea"  grandis,  a  sup- 
posedly Jaxrkson  Eocene  guide.  Modifying  this  opinion,  however, 
is  the  collection  of  "//."  [Lithophysema]  grandis  by  Charles  L. 
Baker  from  "near  the  top  of  the  south  side  of  Angelina  River 
hank  at  Marion  Ferry,  on  the  north  line  of  Angelina  County, 
Texas,**  in  what  he  regarded  as  lower  Claiborne  Eocene.  A 
previous  discussion  of  this  was  made  by  Palmer,  1937,  p.  485. 

Whether  the  collection  studied  by  Harris  contained  a  mixture 
of  specimens  from  two  horizons  or  whether  the  age  of  the  forma- 
tion may  be  assigned  definitely  to  the  lower  Claiborne  is  a  prob- 
lem still  unsettled. 

Family    CASSIDIDJG 

Genus   PHALIUM    Link,    1807 

{Bezoardica  Schumacher,   1817) 
Link,  Beschr.  Nat.  Sarnm.  Univ.  Rostock,  1807,  :^(l  abt.,  p.  Wl. 
(Tpnotype  by  pubscqucnt  designation,  Hcrnnannscn    (Indicis  gen.  Malac, 

«"My  footnote  of  1937  should  be  revised  to  read  that  Sacco,  I  MoUuschi 
terreni  terziarii  del  Piemonte  e  ilella  Liguria,  pt.  30,  1904,  p.  101  stated 
that  Roverto  identified  Sacco 'a  species  as  equal  to  F,  subelegans  (J'Orbig- 
ny),  1850. 
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Sup.,  1852,  p.  104),  Cassis  glauca  (Linnieus)  (1758,  p.  737).  Recent.  Indo- 
Pacific.  Schenck,  Univ.  California  Pub.,  Bull.  Geol.  Sci.,  vol.  16,  No.  4, 
1926,  pi.  13,  fig.  1. 

Phalium  brevicoetatum  creolum,  n.  var.  Plate  42,  figrs.  7,  8 

For  complete  synonymy,  copy  of  original  description,  figure 
of  lectotype,  and  additional   illustration  of  Phalium  brezncosta- 

him  (Conrad)  see  Palmer,  1937,  pp.  248-251,  pi.  31,  figs.  4, 
9-11  ;  pi.  83,  fig.  9. 

Due  to  an  oversight  by  Dall  of  Conrad's  species  of  Phalium, 
Dall  gave  the  name  globosum  to  two  forms  from  two  localities 
of  different  horizons.  There  was  also  a  mistake  in  the  citation 
of  the  localitv  from  which  Dall  obtained  P.  brezicostatum.  An 
outline  of  the  confusion  and  rectification  of  the  data  was  given  by 
Palmer,  1937,  pp.  249,  250,  who  limited  Dallas  P.  globosum  to 
the  Ocala  limestone,  Florida,  Jackson  Eocene.  One  specimen  . 
of  Phalium  was  found  from  the  Jackson  Eocene  near  Montgom- 
ery, Louisiana,  which  resembles  P.  brevicostatum  more  than 
P.  globosum  does.  The  specimen  is  .crushed  but  the  sculpture 
of  the  shell  is  available.  The  surface  is  covered  with  the  typi- 
cal coarse  flat  spiral  ribs.  Just  below  the  suture  is  a  nodose 
revolving  shelf  with  another  wider  shoulder  below  it.  The 
marpn  of  the  lower  shoulder  or  carina  is  nodose.  The  single 
row  of  nodes  is  followed  on  the  body  whorl,  first  obscurely  and 
later  conspicuously,  by  a  double  row  of  nodes. 

Tn  P.  brevicostatum,  s.  s.,  the  spiral  ribs  above  and  below 
the  nodose  rows  arc  uniform  in  size.  In  P.  creolum,  the  revolv- 
ing ribs  alternate  in  size  on  the  whorls  of  the  spire  and  between 
the  rows  of  nodes  on  the  body  whorl. 

Associated  with  P.  creolum  is  Athlcta  halcana  jacksoni<i. 
Roth  varieties  exhibit  a  marked  relationship  with  their  respective 
sf)e,cies-stock  of  the  lower  Claiborne. 

Dimensions. — Height,  20.5   mm.;   width   distorted    (holotA-pe). 

Holotypc. — No.  4638.  Paleontolodcal   Research  Institution. 

Occurrence .-'^loixXys^  Branch  marl,  locality  10,  Montgomery, 
La. 

Phalium  taitii   johnsoni,  n.   var.  Plate   45,  fi?s.   12,    IS 

Cassis  (Phalium)    taitii  (Coiirjun.  .Tohiiaon,  1S99,  Aviu\.  Nat.  S<»i.  Phila- 
(l('I])liiM,  Proc,  vol.  LI,  j>.  77.  |»1.  TT.  fig.  .").     Xon  Conrad.  18.'>4.  Acad. 
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Nat.  Sei.  Philadelphia,  Jour.,  vol.  VII,  p.  145. 
As  Mr.  Johnson  pointed  out  the  Jackson  representative  of  P. 

taitii  (Conrad)*^  differs  from  the  typical  form  in  the  Claiborne 

by  lacking  the  double  row  of  nodes  on  the  body  whorl. 

FhaHum  taitii  is  known  from  one  specimen,  the  type.  Appar- 
ently the  stock  or  species  w^ith  characters  of  somewhat  similar 
aspect  occurs  in  the  Jackson  Eocene  but  individuals  are  rare 
and  in  most  cases  the  shells  are  fragmentary.  Johnson  and 
Morgan  found  two  specimens  at  Jackson,  Mississippi,  one  of 
which  is  well  preserved.  A  remnant  consisting  of  the  labrum 
of  the  shell  was  found  at  Montgomery,  Louisiana,  and  is  figured 
herein  as  probably  belonging  to  P.  taitii  johnsoni.  An  imperfect 
hut  more  complete  specimen  was  found  at  Bunker  Hill,  Louisi- 
ana. It  is  more  like  typical  P.  taitii  in  that  there  are  two  spiral 
rows  of  strono^  nodes  above  on  the  upper  area  of  the  body  whorl. 
Regular  revolving  tiers  of  noticeable  but  more  subdued  nodes 
are  over  the  body  whorl,  stronger  than  appear  in  P.  taitii.  So 
far  the  specimens  are  too  few  for  determining  the  variation  in 
sculpture  which  may  occur  in  this  stock  of  Phalium. 

Dimensions. — Height,  35.1  mm.;  greatest  diameter,  23.7  mm. 
(holotype). 

Holotype. — No.  7083,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jaxrkson,  Miss.  (type). 

Genus  GALEODEA   Link,   1807 

(Mario  Montfort,   1810;   Cassidarui  Lamarck,   1822) 
Link,  Beschr.  Nat.-yanmil.  Univ.  Rostock,   1807,  3d  abt.,  p.  113. 
Genotype  by  monotypy,  G.  cvhinophora   (Linnipus),    (175S,  p.   735).   Re- 
cent.    Mediterranean.      Schenck,   Univ.   California   Pub.,   (tcoI.   8ci.,   Bull., 
vol.  16,  No.  4,  1926,  pi.   14,  fig.  2;   Durham,  Jour.   Paleont.,   vol.   16,   No. 
2,  1942,  pi.  29,  figs.  1,  3. 

Galeodaria  Conrad  (Am.  Jour.  Conch.,  vol.  i,  1865,  p.  26), 
monotype,  G.  petersoni  Conrad,  differs  in  minor  details  from 
Galeodea.  The  differences  do  not  seem  to  warrant  the  reten- 
tion of  Conrad's  name  for  a  separate  group. 

Galeodea  petersoni  Conrad  Plate  42,  figs.  1,  2,  6 

Mario  Petersoni  Conrad,  1854,   Wailes,  Rept.  Agr.  Geol.  Mississippi,  p. 

•iPalmer,  K.  V.  W.:  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  251, 
pi.  83,  fig.  10. 


330  Bui^LETiN  117  330 


289,  pi.  XVII,  figs.  9a,  9b;   1939,  R<»print,  Bull.  Amer.  Paleont.,  vol. 
XXIV,  No.  86,  p.  19,  pi.  4,  figs.  9a,  9b. 
Galfodia  Pctvrsoni   Conrad.   185o,   Aca«l.   Nat.   8ci.   Philadelphia,   Proc, 

vol.  VII,  p.  262 ;  1939,  Reprint,  op.  df.,  p.  348. 
Galeodia    {Galeodaria)    Petersoni  Conrad,   1865,   Am.  Jour.  Goneh.,   vol. 
1,  p.  26;   Conrad,   1866,   Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200, 
p.  25  Galcodea. 
CasnicUiria  Petersoni   (Conra<l),   Harris,   1894,   Ann.  Kept.  Geol.   Survey 
Arkansas   for    1892,   vol.   II,   p.    168;    Cossmann,   1893,   Essais    Pal6o- 
conch.  comp.,  5  liv.,  p.  131. 
Galeodea  petersoni    (Conrad),   Schenck,    1926,    Univ.    California    Pub., 
Geol.  Sci.,  vol.  16,  No.  4,  p.  81,  pi.  14,  figs.  3,  4  section  Goleodaria; 
Gardner,  1939,  U.  8.  Geol.  Survey,  Prof.  Paper,  No.  193-B,  pp.  21,  23. 
Doliopsis  quinquevosta  Conrad,   1865,  Am.  Jour.  Conch.,  vol.   1,  p.   14 1, 
pi.   10,  fig.   15;   Tryon,  1885,  Manual  Conch.,  vol.  VII,  p.  258,  pi.   5, 
fig.  32   (Dolii<l8B) ;  Dull,  1909,  U.  S.  Geol.  Survey,  Prof.  Paper,  No. 
59,  p.  70. 
Galeodea   (Galeodaria)    quinquecostata  Conrad,   1866,  Smithsonian    Misc. 

Coll.,  vol.  VII,  No.  200,  pp.  25,  37. 
Obtusely  ovate,  spire  short,  scalariform ;  body  whorl  with  three  distant 
revolving  lines  much  larger  than  the  others  which  are  alternated,  suture 
margined  by  a  prominent  acute  line;  inferiorly  three  revolving  lines 
larger  than  the  others;  lower  whorl  of  the  spire  carinate<l  in  the  middle; 
longitudinal  wrinkled  lines  very  fine:  labrum  margin  thickened,  some- 
what reflected ;  inner  margin  denticulato-striate,  with  a  prominent  tooth 
near  tlie  upper  extremity ;  labrum  reflected ;  columella  striated,  infer- 
iorly  tuberculato-striate. 

Ai)proacho8  G.  funivulosa  {eassidaria)  Desh.  but  very  distinct. — [Con- 
rad,  1H55.] 

Subgloboso,  slijjhtly  l)oak(Ml ;  body  whorl  ornanionted  with  five  tlis- 
tinct,  acutely  angular,  revolving  ribs,  the  inferior  rib  smallest  and  ap- 
j>roxiniate;  spire  short,  whorls  angular  at  the  top  and  flattened;  aperture 
narrow;    beak   sinuous. — [Conrad,    1865,    I).   quinqut<'nsia.'\ 

Nuclear  whorls  smooth,  elevated,  about  2V^  whorls;  first 
whorl  minute,  last  enlarged ;  nuclear  and  i)ostnuclear  whorls 
merge  without  in  abrupt  line.  Spire  elevated,  consisting  of  three 
or  four  whorls,  early  whorl  rounded,  |)enultimate  whorl  carin- 
ated  above  w  ith  a  sloping  shoulder ;  body  whorl  with  four  stronj^ 
carinations ;  entire  shell  covered  with  fine  spiral  threads,  which 
ma\  or  may  not  alternate  in  size,  (jn  some  specimens  tlie  alter- 
nation in  size  of  the  revolving  ribs  is  distinct,  tl*e  intermediate 
thread  is  very  fine.  The  spiral  ribs  are  closely  spaced  on  the 
[)rimal  postnuclear  whorls,  the  interspaces  increasing  in  width 
■  interiorlw  Nodes  do  not  develoj)  in  this  species.  In  this  re- 
spect (/.  pctcrsotii  (lifters  from  tlie  genot\i)e  and  typical  sjiecies. 
Tlie  varix  is  terminal,  with  heavy  denticulate  outer  lip:  callus 
of  iimer  lip  spread  over  the  body  whorl,  lower  portion  denticu- 
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late ;  anterior  canal  short,  curved  baxrkward. 

The  shell  of  this  species  is  fragile.  An  internal  mold  may  be 
identified  by  the  four  or  five  well-impressed  carinse  on  the  body 
whorl. 

I  think  that  there  is  little  doubt  but  that  the  Doliopsis  qui:'.- 
quccosta  which  Conrad  described  from  Garlamd  Creek  (erron- 
eously ascribed  to  Enterprise,  Mississippi)  is  an  internal  mold 
of  G.  pctersoni.  A  similar  fi ve-carinated  mold  from  Garland 
Creek  which  we  have  in  our  collections  is  illustrated  herein  to 
show  the  possibility  of  what  Conrad's  shell  might  be.  Our  speci- 
men has  the  anterior  canal  broken.  The  type  of  D.  qtiinquecosta 
is  not  extant  but  there  are  eight  well-preserved  specimens  in  one 
collection  of  G.  pefersoni,  No.  7089,  at  the  Academy  of  Natural 
Sciences,  Philadelphia.  One  of  the  eight  shells  shows  five  costae 
on  tlie  front  and  back  of  the  body  whorl  as  in  D.  quinquecosta. 
Another  reveals  five  costae  on  the  back  of  the  specimen.  Hence 
fi\^-carinated  individuals  of  G.  pctersoni  are  not  uncommon  and 
flo  not  represent  a  specifi,c  distinction. 

Conrad  (1866,  p.  37)  noted  a  relationship  of  D.  quinquecosta 
with  G.  petersoni  and  abandoned  his  genus  Doliopsis. 

Dimensions. — Height,  21.8  mm.;  greatest  diameter,  16.2  mm. 
(lectotypc). 

Lectotype. — No.  13 199,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  785,  881,  879,  1051 ;  mi ;  1121. 

Section<^2   MAMBRINIA    Gardner,   1939 

Oanlner,    19:<9,   U.  S.  Gool.   Survey,   Prof.   Paper,   No.   193-B,   p.   23,  pi. 
7,  figH.  1,  2,  10,  15. 

Type  by  original  <lesignation,   Cassidaria  pJauotrrta  Meyer  and   AMrich 
(Cincinnati  80c.  Nat.  Hist.,  Jour.,  vol.  IX,  y.  43,  pi.  2,  fig.   14).     Lower 
Claiborne    Cook    Mountain    and    Lisbon    formations.      Koceiie.      Gulf    i)ro- 
vince.   United   States. 
Galeodea  planotecta  jacksonia,  n.  var.  *  Plate  42,  fli;.  14 

Morio   planotecta    Johnson,    1H99,    Acad.    Nat.    Sci.    Plula<lelphia,    Proc, 
vol.  LI,  p.  77,  pi.  1,  fig.  12  mm  Meyer  antl  Aldrich.  1886. 

Gat f odea  ptanotecta    (Meyer   and    Aldrich),    Palmer,    1937,    Bull.    Anier.  ^ 
Paleont.,  vol.  VTI,  No.^32,  p.  252  pnrtim. 

•20n   p.   23   of  Gardner,   loc.   cit.,   referred   to  a   section.     On   p.   27   re-' 
ferred  to  as  subgenus. 
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Shell  large ;  spire  low ;  nucleus  smooth,  elevated,  consisting  of 
two  whoils  and  part  of  v.  third.  The  first  minute  and  flattened, 
second  enlarge(^ ;  a  sharp,  oblique  demarcation  between  the  nu- 
clear and  postnuclear  whorls;  postnuclear  whorls  ornamented 
with  fine  spiral  striations  which  continue  over  the  remainder 
of  the  shell ;  sutural  line  sunken ;  body  whorl  bicarinated,  t'lc 
posterior  carination  with  18,  moderate  spines,  those  on  the  an- 
terior carination  less  developed.  There  is  a  posterior  fold  on 
the  outer  lip  with  a  corresponding  fold  opposite  on  the  parietal 
callus.  The  outer  lip  has  serrations  extendin:^  from  the  poster- 
ior tooth  to  the  anterior  constriction  of  the  ai>erture.  A  firer 
and  shorter  series  of  teeth  characterize  the  umbilical  callus  'i'he 
parietal  callus  and  varicose  outer  lip  are  widely  spread  or  e::- 
tended  as  in  the  species.  The  anterior  canal  is  long  and  pro- 
duced obliquely  to  the  plane  of  the  body. 

The  Jackson  representative  of  the  species  differs  from  the 
typical  in  having  more  nodes  on  the  posterior  carination  and  in 
liaving  the  outer  and  inner  lip  serrated. 

The  species  is  abundant  in  the  lower  Claiborne,  Cook  Moun- 
tain-Lisbon formations  of  the  Mississippi  embay ment  area.  The 
shell  is  fragile  and  rarely  exhibits  the  unique  elongated  anterior 
canal  J)r.  Julia  (iardner  called  attention  to  that  character  by 
differentiating  a  new  section,  Manihriiiia,  with  C.  planotccta 
Meyer  and  Aldrich  as  type.  The  Jackson  Rocene  should  be  in- 
cluded in  the  range  and  occurrence  given  of  the  section  by  Dr. 
Gardner. 

Charles  Johnson  figured  a  i>erfect  specimen  from  the  Jack- 
.^on  Eocene  from  Jackson,  Mississippi. 

Pecause  the  single  specimen  in  the  collection  which  I  have 
studied  is  not  complete,  I  designate  the  s|)ecimcn,  No.  708^,  in 
the  Academy  of  Natural  Sciences  of  Philadelphia,  figured  by 
Johnson,  op.  cit.,  pi.  1,  ^^.  u.  as  the  holotype  of  G.  planotccta 
jacksonia. 

Dinicfisions. — Height,  61.2  mm.;  greatest  diameter,  .^6.5  mm. 
(Iiolotype). 

Types.  —  Holotyf)e,  No.  7084.  Acadcmx  of  Natural  Sciences. 
Philadelphia,  Pa.     Paratypc,  No.  4641,  Paleontological  Research 
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Institution. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  785. 

Subgenus  GOMPHOPAGES  Gardner,  1939 

Gar.iner,  U.  S.  Geol.  Survey,  Prof.   Paper,  No.   19:^B,   1939,  p.  25. 

Subgenotype  by  original  «ieHigiiation,  Galeodea  {Gomphopagftt)  tumeri 
Gardner,  (op.  ct/.,  pi.  8,  figs.  1,  4).  Mount  Selninn  formation,  lower  (!lai- 
borne  Eocene.     Texas. 

Since  publication  of  the  original  designation  of  this  group, 
Durham  (Jour.  Paleont.,  vol.  16,  No.  2,  1942,  p.  184)  tenta- 
tively placed  in  the  subgenus  four  species  from  the  Kocene  of 
the  West  Coast  of  United  States. 

Galeodea    (Gomphopagefl?)    millsapsi   Sullivan   and   Gardner 

Plate  42,  figs.  9-11 

Galeodea  {Gomphopages?)  millsapsi  Sullivan  and  Gardner,  1939,  in 
Gardner,  U.  S.  CJe'ol.  Survey,  Prop.  Paper,  No.  19a- B,  p.  2«,  pi.  8, 
figs.  2,  a,  6. 

Shell  large  for  the  group,  heavy.  Outline  cassidiform,  the  apertural  face 
flattened,  an<l  the  spire  very  low;  the  whorls  expanding  rapidly  to  the  coro- 
nated  periphery  of  the  body.   Protoconch   ami  possibly   the  first  whorl   of 
the   conch   lost.     Conch   known   from   the   five   remaining   whorls.     Earliest 
known  whorl  of  conch  and  a  part  of  the  succeeding  turn  inflated  medially, 
flattening,   however,   toward    the   end   of   the     second     known     turn;     later 
whorls   broailly   shouldered,   the     suture    following    the     periphery.      Body 
bicarinate,  the  shoulder  tubercles  more  prominent   than   the  series  toward 
the  base  of  the  body.     Sculpture,  on  earliest  whorls,  of  spiral  lirae  that 
ten«l  to  alternate  in  strength;  on  the  later  whorls  of  the  spire  stronger  on 
the  medial  portion  of  the  shoulder  than  in  front  of  or  behiml  it  and  tend- 
ing to  become  obsolete  upon  the  shoulder  of  the  body.     Lirae  feebly  over- 
rilling  both  the  shoulder  carina  and  that  near  the  baae  of  the  bo<ly,  even 
more   faint  upon   the   slightly   concave   lateral   area   between   the   carinae; 
fine    but   fairly   sharp   in    front   of   the   second    carina   and   least   fine   and 
most  regular  upon  the  anterior  fasciole.     Incrementals  sufficiently  atroiig 
to  crinkle   the   spirals   minutely,   retractive   upon   the   shoulder.      Periphery 
of   boily   crenulated   with    14   to    1.5   tubercles,   compresse*!   at    right   angles 
to  the  axis  of  the  shell,  directed  outwanl   and   slightly   backward;   a   sec- 
end   series   of   about   eight   nodes,   **  staggered, "   axially   compresse«i,    and 
pinched,  girdling  the  body  just  above  the  base.     Aperture  obli(|ue  to  the 
axis    of    the    shell,    the    margins    not    being    far    from    parallel,    widening 
slightly   with    the   basal   constriction    of   the   body   an«l   narrowing   with   a 
slight   change    in    direction    at    the   entrance    to    the    short,    sinistrally    in- 
clined canal.     Outer  margin  of  aperture  thickened,   forming  a  flat  outer 
lip  on  which  the  component  laminae  are  traceable;  notched  at  the  fasciole 
and  at  a  point  corresponding  in  position  to  the  peripheral  keel,  produced 
backward    and    continuous    with    the    heavy    callus    of    the    reverted    inner 
lip,  which   thickly  washes  the   body  wall ;   the  callus  stan«ling  apart   from 
the  body  wall  at  the  base  but  a<lnate  at  the  fasciole,  the  edge  of  the  cal- 
lus   free    an<l    sharp    throughout    its    extent.      A    few    rugosites    developed 
upon    the    inner    margin    of   the    pillar,    but   no    folds.      Anterior    fasciole 
compressed  but  to  a  less  marked  degree  than  in  Galeodea  (Gomphopagea) 
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lurneri  Gardner;  the  direction  of  the  short  anterior  canal  and  its  prox- 
imate parallel  margins  similar  to  those  of  Gomphopages, 

Dimensions  of  holotype:  Height,  60.0:1:  millimeters;  greatest  diameter, 
40.0  millimeters;  diameter  at  rignt  angles  to  greatest  <liameter,  45.0  milli- 
meters. 

llolotype;   U.  8.  Nat.  Mus.  496019. 

Type  locality:  Town  Creek,  Jackson,  Miss.  Moodys  marl  member  of 
the  Jackson   formation. 

This  largest  and  finest  of  our  Eocene  Galeoden  was  generously  deposited 
in  the  U.  S.  National  Museum  by  the  collector  ami  senior  author  of  the 
species,  Dr.  John  Magruder  iSuliivan,  professor  of  geology  at  Millsaps 
(/oUege,  Jackson,   Miss.,  the  institution  in   whose  honour  it  is  named. 

There  is  nothing  closely  comparable  with  Galcodea  milhupsi.  Imper- 
fectly known  forms  from  the  Wilcox  of  northeastern  Mexico  show  comp- 
arable dimensions  an«l  outline,  but  the  canal  was  i)robably  longer,  and 
they  are  referred  to  the  subgenus  Mambrinia.  The  other  Jackson  spe- 
cies, Galeodea  pettrstmi  (Conrad),  is  smaller,  much  less  angular,  and, 
like  the  genotype,  girdle«l  with  several,  usually  four,  prominent  spirals, 
which  are  not  spinose.  Galeodra  mufann<if  JSchenck,  from  the  Domengine, 
is  also  smaller  and  has  much  the  same  outline,  and  the  sculpture  pattern 
though  similar  in  a  general  way,  is  nuich  more  vigorously  developed. 
Galeodea  geminata  Wrigiey  is  another  bicarinate  Gateodecu,  with  a  low 
spire  ami  short  anterior  canal,  but  the  sculpture  pattern  <liffers  and  the 
aperture  is  more  expanded.  The  specimen  figured  by  Wrigiey,  less  than 
half  the  size  t)f  G.  milhapsi,  was  collecte«l  from  the  lower  Bracklesham 
beds  at  Southampton  Dock.  In  many  characters — the  general  outline, 
much  of  the  sculpture  detail,  and  the  character  of  the  anterior  fasciolc — 
the  Jackson  species  recalls  Galeodea  {(romptMpages)  turneri,  from  Mount 
Selman,  but  one  of  the  characters  that  has  been  considtMctl  important  in 
the  Gahodea  group  is  tlie  relationshi]»  of  the  nodes  in  tlie  diflferent  se- 
lies.  They  are  most  commonly  "staggered,"  as  in  G.  millsapsi,  but  in 
the  subgenotype  of  Gomplwpages  the  shoulder  nodes  and  those  at  the 
base  of  the  body  .tre  in  line.  There  is  not  sufTicient  material  to  be  sure 
that  this  feature  is  of  superspecific  import^mce. 

Distribution:   The  type  is  unique. — [Sullivan  and  Gardner,  19H9.] 

Xontina  Suda 
Doliopsis  tricarinatiim  Conrad,  1865,  Am.  Jour.  Conch.,  vol. 
I,  p.  26  is  a  nomen  viuium.  It  was  the  monotype  of  Doliopsis 
Conrad,  loc.  cit.  Sirwre  the  monotype  of  the  ^enus  is  a  nomen 
nudum,  the  name  of  the  j^^enus  wouhl  automatically  become  a 
nude  name.  Conrad  used  Doliopsis  in  the  same  volume  on  p. 
141  with  D.  quinquecosta  Conrad  and  on  p.  150,  same  refer- 
ence, listed  two  species  from  the  West  Coast  of  I'm" ted  States. 
If  the  name  in  the  first  reference  (being  a  nomen  nmium)  does 
not  invalichite  the  second,  D.  qiiifiqitccosfa  Conrad  wouKl  be  the 
monotype  for  the  name  Doliopsis.  Since  D.  quinquecosta  Con- 
rad is  probably  synonymous  with  (/.  pctersoni,  Doliopsis  Conrad 
would  be  synonymous  with  Galcodea  Link. 


335  Jaokson  Eocene  Mollusca:  Harris  and  Palmer  335 


The  name,  Doliopsis  Conrad,  1865,  is  preoccupied  by  Vogt, 
1852,  Act.  Soc.  Helvet.  (Sion),  p.  137  (Tunicata).  Consider- 
ing the  status  of  the  name,  Doliopsis  Conrad,  there  is  no  justi- 
fication for  renaming  the  genus.  Conrad  in  1866,  Smithsonian 
Misc.  Coll.,  vol.  VII,  No.  200,  p.  37,  states  that  he  abandoned 
the  genus. 

Family   CYMATIID-ffi: 
Genus  DISTORSIO  Roeding  in   Bolten,  1798 

Roe<ling  in   Bolten,  Mus.  Bolteniunum,  1798,  pt.  2,  p.  133. 

Genotype  by  subsequent  •le&i^nation,  Gray"^  1847,  Murva  anus  Linneus 
(1758,  p.  750).  Recent.  Indo-Pacific.  Tryon,  Manual  Conc.i.,  vol.  Ill, 
1881,  pi.  17,  fig.  173. 

Subgenus  PERSONELLA  Conrad,  1865 

Conrad,  Am.  Jour.  Coneli.,  vol.  1,  1865,  p.  21. 

Subgenoiype  by  monotypy,  Distorsio  tteptemdentata  Gubb  (Acad.  Nat. 
Sei.  Philadelphia,  Jour.,  I'd  sor.,  vol.  IV,  1860,  j).  380).  Eocene.  South- 
ern United  Statos.     Palmer,  1937,  pi.  34.  figs.  10,  11. 

Dall**  placed  Sassia  Bellardi,®*^  1872,  under  Personella  Con- 
rad but  Wrigley®*  applied  Sassia  to  English  Eocene  and  Oligo- 
cene  fossils  which  had  previously  been  assigned  to  Lampusia 
dv  Triton  and  doubted  the  propriety  of  including  Sassia  with 
the  American  Personella.  The  separation  of  Sassia  seems  to 
be  justified  because  those  species  which  can  be  assumed  to  be 
typical  of  Sassia  do  not  display  the  amount  of  distortion  of  the 
whorls  as  is  seen  in  P.  septemdentata  of  the  lower  Claiborne. 
However,  the  presence  in  the  Jackson  Eocene  of  a  variation  of 
P.  septemdentata  with  slight  distortion  indicates  that  Person- 
ella probably  had  short-ranged  descendants  which  simulated 
the  shape  of  Sassia.  Sassia  extends  in  Europe  from  the  Upper 
Cretaceous  through  Miocene.  .  Personella,  so  far  known,  is  lim- 
ited to  the  middle  and  upper  Eocene  of  the  Mississippi  embay- 
ment  region. 

63Gray,  J.  E.:  Zool.  Soc.  London,  Proc,  1847,  p.  133  under  Persona 
Montfort.  This  designation  antedates  that  of  Pilsbry,  1922,  Acad.  Nat. 
Sci.  Philadelphia,  Proc,  vol  LXXIII,  p.  357,  usually  cited  as  the  first 
designation. 

«-»Dall,  W.  H.:  Smithsonian  Misc.  Coll.,  vol.  47,  No.  1475,  p.  1904,  pp. 
130,   141. 

«*Bellardi,  L. :  Moll,  terreni  tcrziarii  del  Piedmonte  e  della  Liguria,  pt. 
I,  1873  [1872],  p.  219.  Genotype  Tritan  appenninicum  Sassi.  Miocene. 
Europe. 

««Wrigley,  A.:  Malacol.  Soc.  London,  Proc,  vol.  XX,  Pt.  II,  1932,  p. 
135. 
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Distonio  (Personella)  septemdentata  jacksonensis  (Meyer) 

Plate   44,  figs.  7-9 

Disioririx  Jacksont-nsxH  Meyer,  1885,  Am.  Jour.  8ci.,  vol.  XXIX,  3d 
ser.,  pp.  4ti4,  4(j8;  Meyor  ami  Aldrich,  1886,  Cincinuati  JSoc.  Nat. 
Hist.,  Jour.,  vol.  IX,  No.  2,  p.  50  footnoio,  var.  D.  septemdentata 
Gabb. 

For  illustration,  synonymy,  copy  of  original  description,  and 

additional  notes  on  D.  scptemdentata  Gabb,  see  Palmer,  1937,  p. 

260,  pi.  34,  figs.  10,  II. 

Ill  Jackson  occurs  a  apceies  uoarly  alluMi  to  DisUn trice  septemdeHlata 
GaL)b  from  Texas.  It  tliffers  in  having  the  canal  somewiiat  rellected,  be- 
ing more  callous  on  the  inner  lip,  having  more  prominent  varices  and 
more  distinct  transverse  ribs.  It  may  be  called  Distortrix  Jackson^nsui. 
This  species  is  probably  to  Im»  related  to  Distortrijc  cranitidens  C.  from 
Vicksburg. — [Meyer,   1885.] 

Nuclear  whorls  3Vi  in  number,  smooth ;  first  whorl  minute 
and  flattened  above,  others  enlarged ;  the  change  from  the  nu- 
clear to  postnuclear  whorls  is  abrupt,  and  the  postnuclear  whorls 
begin  with  the  heavy  well-developed  sculpture  characteristic  of 
the  species. 

Earlier  three  postnuclear  whorls  of  the  spire  have  three  coarse 
transverse  ribs  crossed  by  longitudinal  folds  which  form  a  strong 
node  at  the  intersection.  An  additional  spiral  rib  develops  on 
the  penultnnate  whorl.  There  are  seven  revolving  ribs  on  the 
body  whorl  with  several  small  ribs  on  the  basal  portion  of  that 
whorl.  There  are  several  microscopic  spiral  lines  in  the  inter- 
spaces between  the  ribs.  Seven  denticulations  occur  on  the 
interior  of  the  labrum. 

The  above  notes  were  described  from  the  holotype,  an  imma- 
ture specimen.  The  holotype  is  figured  herein.  Through  the 
courtesy  of  Dr.  Chas.  Berry  of  the  Johns  Hopkins  Univer- 
sity Geological  Department,  the  holotyi^e  was  loaned  for  illus- 
trating and  examination.  Two  smaller  individuals  were  avail- 
able -in  our  collections. 

The  Jackson  form  differs  from  the  species  as  it  occurs  in  the 
lower  Claiborne  in  being  less  distorted  in  shai>e.      Possibly  the 
shell  is  more  consistently  elongated  and  has  a  sharper  demarca- 
tion between  the  nuclear  and  postnuclear  whorls. 

D.   scptemdentata  is  a   widely   distributed   and   an   abundantly 
developed  species  in  the  lower  Claiborne  of  the  Mississippi  em- 
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bayment  so  that  one  can  obtain  an  adequate  idea  of  its  variation. 
Although  frequently  the  species  has  a  short  canal  there  are 
many  individuals  from  the  same  localities  as  those  with  the  blunt 
beak  which  have  longer  and  strongly  reflected  beaks.  Hence 
such  a  distinction  as  pointed  out  by  Aleyer  between  the  lower 
Claiborne  and  Jackson  specimens  does  not  hold.  There  are 
also  specimens  of  the  species  with  elevated  spires  in  the  lower 
Claiborne.  The  feature  between  D.  septcmdentata  and  D.  jack- 
sonensis  which  differs  to  the  greatest  extent  is  the  character  of 
the  nuclear  whorls.  While  the  nuclear  whorls  of  botli  forms 
are  alike  in  general  shape,  the  line  between  nuclear  and  post- 
nuclear  whorls  in  D.  jacksonensis  is  sharp  with  the  nuclear 
whorls  smooth.  Both  transverse  and  axial  sculpture  originate 
abruptly  and  are  sharp  and  strong.  In  D.  septcmdentata,  while 
there  is  a  line  marking  where  the  coarse  sculpture  of  the  conch 
starts,  the  spiral  lines  begin  earlier  on  about  the  second  or  sec- 
ond and  a  half  whorl,  gradually  increase  in  size  and  are  con- 
tinuous with  the  revolving  ribs  of  the  later  whorls. 

Larger  collections  of  the  species  in  the  Jackson  may  reveal 
greater  variation  of  the  form  than  only  three  specimens  can 
reveal.  So  far,  the  small  number  found  would  indicate  that 
the  variety  was  rare. 

This  Distorsio  in  the  Jackson  Eocene  is  more  nearly-  related 
to  D.  septemdentata  of  the  lower  Claiborne  than  to  D.  crassi- 
dens  (Conrad)^'  of  the  Vicksburg. 

Dimensions. — Height,  12  mm. ;  greatest  diameter,  7  mm. 
(holotype). 

Holotype. — Geology  Department,  the  Jolms  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  '  (type)  ; 
locality  10  (fragments). 

Family   MURICID^E 
Genus    MUREX    Linnseus,    1758 
Linnasus,  Syst.  Nat.,  lOtli  ed.,  1758,  p.  746. 

«7Conrad,  T.  A.:  Aca<l.  Nat.  Sci.  Pliila<U»lphia.  Jour.,  2«l  sor.,  vol.  1, 
1848,  p.  118,  pi.  11,  fig.  40;  Aca<l.  Nat.  Sci.  Philaclelj)liia,  Proc\,  vol.  VII, 
1854,  p.  31;  Am.  Jour.  Conch.,  vol.  1,  1865,  p.  20. 
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(JonotyjK'   hy  subsequoiit  desijjnation,   Mont  fori    ((k)nehyliol.   Syst.,   t.  2, 

ISln,   p.  ()19),   Mttnx  prctcH    Mont  fort  M.   tribulus  LinuieuR   (1758,  p. 

74(i).     I^ivinj;.     In<lo-I*acitif.     Tryon,   Manual  Condi.,  vol.  II,   1880,  pi.  9, 
iigs.   107,    109. 

"Murex**   angulatus    Meyer  Plate   44,    fig.    6 

Mured  (HI (faint IIS  Mcyor.  ISSH,  (it'ol.  Survoy  Alalmniu,  Bull.,  No.  1,  pt. 
li,  p.  74,  pi.  II,  fig*.  1«;  Dall,  1890,  Wagner  Free  Inst.  Sci.,  Trans.,  vol. 
o,  pt.  1,  p.  148  "Young  luiplt^itra  or  Urosalpxnx/' 

0\",\W\  nuek'ua  consisting  of  four  smooth,  embryonic,  romnled  whorls, 
which  ra[»i(lly  increase  in  size;  atlult  whorls  angular,  with  edge<l,  traus- 
\i'Y>v  ribs,  whicli,  oii  ihe  angles,  are  prcMlnced  into  spiiies-^-on  the  lx>«iy 
whorl  they  number  ten;  a  few  distinct,  elevat<»d  revolving  lines  cover 
the  lower  jiait   of  i*ach   whorl;   canal  sliglitly  curved. 

Local il If.     Jackson,    Miss. —  [Meyer,    1H.S6.] 

The  canal  is  long  and  is  curved  more  than  originally  illus- 
trated.   The  sj)ecies  is  known  onl\  from  the  holotype. 

Dhnensions—  Height,  loih  mm.;  greatest  diameter,  6rh  mm. 

Hnlotype. — (icology  Department,  the  Johns  Hopkins  Univer- 
sity, Ikdtimore,  Md. 

Murex  vanuxemi  Conrad  Plate  44,  figs.  10-13 

Mvrer  Vanuxtmi  C)onra<l,  lS.'i4,  A]>p.  in  Morton,  Synopsis  Cret.  Group, 
p.  ;">;  Conrad,  lS«i5,  Am.  .lour.  Conch.,  vol.  1,  pp.  16  [typ.  error], 
210,   pi.   20,  fig.  4. 

I'^or  complete  synon\my,  coj)y  of  tlie  original  description,  and 
aiklitional  notes  see  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol. 
\'II,  No.  32,  p.  2O3,  pi.  35.  figs.  2,  5,  9,  12;  pi.  84,  fig.  I. 

This  species,  descrihed  from  the  Claihorne  Eocene  at  Clai- 
borne Bluff,  Alabama,  is  ai)i)arentl\  rare  in  the  GosjKjrt  sand. 
While  not  common,  it  is  widely  distributed  in  the  lower  Qai- 
borne  and  occurs  in  the  Jackson.  Our  collections  yield  the  most 
si>ecimens  from  the  Jackson  on  the  Ouachita  River,  Louisi- 
ana, particularly  at  the  Bunker  Hill  locality.  Specimens  from 
the  lower  C'lailK)rne  at  Newton,  Mississippi,  and  the  Jackson 
shells  are  similar. 

There  are  from  six  to  eight  varices  on  the  body  whorl  of  the 
specimens  from  the  Jackson  localities. 

Ty])ically  in  the  (losport  sand,  tlie  intermediate  revolving  ribs 
are  tiner  and  more  scjuanmse  than  on  the  Jackson  si)ejciinens. 
The  scpiamose  character  of  the  ornamentation  of  the  Jackson 
sliells  is  revealed  more  where  loui^itudinai  lines  crowed  at  the 
varices.  The  Jackson  specimens  seem  like  gerontic  individuals 
of  the  species.     Although  there  are  minor  differences   between 
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the  Gaiborne  and  Jackson  shells  they  apparentl}  do  n(;t  repre- 
sent changes  worthy  of  a  special  name. 

Dimensions — Height,  22  mm.;  greatest  diameter,  14  mm. 

Specimens  fif/itred. — Nos.  4648  and  4649,  Paleontological  Re- 
search Institution. 

Occurrence. — Lower  Claiborne.  Gosport  sand,  Claiborne, 
Alabama  (type).  Jackson,  Moodys  Branch  marl,  localities  785; 
I  ;9i2;  7,8. 

Subjrenus    PHYLLONOTUS    Swainson,    1833 

fewainson,   Zool.   lllust.,   2«l   svr.,   vol.   ill,    183:^  p.    109. 

ISiihgeiiotype  by  monotypy,  Murex  imp(  rial i,s  Swainson  (1831-32,  ibid. 
v«»I.  {{,  pi.  67;  —  M.  pnmum  <;nK*lin  (c«l.  XIII,  1791,  p.  :ir»27).  Living. 
North  Carolina  to  Venezuela.  'Perrv,  Bull.  Amer.  Paleont.,  vol.  XXVI, 
No.  9.'5,  pi.  30,  fig.  214. 

Murex    (Phyllonotua)    enRonatuH   marks!   Harris  Plate   44,   figs.   14-17 

Manx  marksi  Harris,  1S94,  Ann.  Rej)t.  Geol.  Survey  Arkansas  for  1892, 
vol.  II,  p.  167,  pi.  VI,  fig.  10;  Harris,  1896,  Aca.l.  Nat.  Sei.  Phila- 
•  lelphia,  Proe.,  vol.  XLVIII,  p.  473,  pi.  XVIII,  fig.  15. 

For  the  synonymy,  copy  of  original  description,  and  notes  on 
M.  engonatus  Conrad,  see  Palmer,  1937,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  ^2,  p.  267,  pi.  36,  figs.  9,  10,  13;  pi.  84,  fig.  6.  In 
the  discussion  of  the  species  by  Palmer,  the  labruni  is  given  as 
probably  smooth  within.  Judging  by  the  Jackson  specimens  of 
the  varieties  of  tlie  species  such  a  description  may  not  always 
l)e  true.     The  labrum  of  the  Jackson  varieties  is  dentate  within. 

Specific  ciiaracteristics:  Size  and  form  as  indicated  by  the  figure; 
whorls  6;  ornamented  by,  (a)  six  rather  narrow  and  high  costee  on  each 
whorl  (not  continuous  from  one  whorl  to  another),  and  by,  (b)  strong 
revolving  lines,  about  X^w  on  the  penultimate  whorl  and  tliirty  on  the 
botly  whorl;  umbilicus  small;  canal  nearly  closed  in  front;  labrum  thick- 
t'ued  within  and  bt»aring  about  ten  teeth. 

On  tne  humeral  region  there  is  a  slight  tendency  to  cariuation.  Be- 
tween this  faint  carina  and  the  suture  the  revolving  lines  are  compara- 
tively obscure. 

This  species  is  closely  allied  to  Conrad's  Murex  enijonattm  from  the 
Claiborne  sands,  from  which  it  differs  however  in  having  a  much  smaller 
umbilicus,  a  trace  of  a  carina,  and  ribs  on  varices  non-continuous  from 
whorl  to  whorl. 

Locality. — From  a  well  one  mile  northeast  of  Pansy  post-office,  Cleve- 
land county,  Ark.     Mr.   Parkmau,  collector. — [Harris,   1892.] 

This,  as  well  as  typical  markifi  from  the  Kocene  of  Arkansas,  approach- 
es very  closely  to  M.  entjonatus,  and,  when  specimens  enough  shall  have 
been  collecte<l,  the  two  will  doubtless  be  proven  i<lentical.  This  has  seven 
costa*  instead  of  six. 

Locality,  Jackson,  Miss. — [Harris,  1896.] 

Nujclear  whorls  consist  of  about  4^^  smooth  whorls,  the  ini- 
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tial  whorl  minute,  others  enlarged,  the  whole  pyramidal;  the  su- 
ture of  the  third  and  fourth  whorls  well  excavated ;  a  sb.^^.  rp 
spiral  rib  begins  at  the  base  of  tiie  fourth  Avhorl  and  extend^s  to 
the  demarcation  of  the  postnuclear  whorls.  The  postnucl^^sar 
whorls  are  initiated  with  curved  longitudinal  ribs,  one  or  "It^^^i^o 
or  several,  crowded,  and  curved  more  convexly  than  tlie  folLo  ^^v- 
ing  ribs.  The  spiral  rib  of  the  nucleus  continues  beyond  t: — 3ic 
line  of  the  axial  ribs,  thus  extending  their  connection  more  ^^ 
the  right  at  the  suture.     After  the  first   few  longitudinal  ri  . 

are  present,  revolving  ribs  are  initiated  and  extend  over  all  —      ^ 
the  whorls  of  the  spire.     The  axial    folds    become    nodose  C^^ 
spinose  just  above  the  middle  of  each  whorl.     The  area  abow^'^^^ 
the  nodes  to  the  suture  is  smooth  in  young  specimens  but  o- 
adult  shells  that  area  contains  spiral  ribs,  less  conspicuous  tha 
those  on  the  lower  part  of  the   whorl.     The  axial  costae  ma^- 
bear  well-developed  spines  and  be  exfoliated  along  the  length 
the  rib.     The  umbilical  area  is  closed  in  tlie  young  stages.    Oc 
large  adult  shells  a  false  umbilicus  is  conspicuous. 

The  number  of  longitudinal  ribs  or  folds  varies  and  the  num^'-^'^^' 
ber  seems  to  bear  some  relation  to  the  age  of  tlie  horizon  fronr-^^^^ 
which  the  si)ecimens  may  be  obtained. 

Prof.  Harris  first  f<jun(l  a  representative  of  the  species  i:  i  ^^ 
Arkansas.  This  specimen,  the  hulot}pe  of  the  variety  of  Ajtr-'^"- 
marksi,  has  only  six  axial  costie.  Later  he  pointed  out  that  thi^^-^^^ 
shells  from  Jackson,  Mississippi,  had  seven  longitudinal  cosUw^--^*^- 
The  form  is  common  at  Jackson  I^ocene  localities,  particular^ 
younj(  siKicimens  may  l>e  found  at  Jackson,  Mississippi,  Mon. 
gomery,  at  Bunker  Hill  and  Gibson  Landing,  Ouachita  Rive 
Louisiana.  At  those  localities  there  are  seven  axial  costae 
the  body  whorl,  occasionally  eight,  with  eight  or  nine  on  tr. 
penultimate  whorl,  while  at  higher  Jackson  horizons,  such 
Danville  Landing  and  Carter  Landnig  on  the  Ouachita  Riv< 
and  Bayou  Toro,  Louisiana,  there  are  usually  nine,  sometin" 
eight,  axial  costa*  on  the  body  whorl  and  nine  or  ten  on 
^K^nultiniate  whorl.  Consistently  with  this  apparent  stratigrap' 
significance  in  the  number  of  lon^itiuhnal  ribs  in  the  specr  Jes 
is  the  fact  that  the  t\pe  of  the  siKuics  from  (kjsport  sand  \i^'3s 
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described  by  Conrad  as  having  six  varices  on  the  body  whorl.  Al- 
o  significant  is  the  observation  that  the  few  lower  Claiborne  s[>e- 
rimens  found  have  a  smaller  number  of  varices.  While  there 
nay  be  individual  exceptions  to  the  i^eneral  number  of  axial 
ibs  at  a  certain  locality,  given  a  fairly  large  number  of  speci- 
nens  the  rule  may  be  applied.  There  are  exceptions,  because 
»ne  specimen  from  Jackson,  Mississippi,  has  eight  costae  with 
o  on  the  penultimate  w^horl. 

The  relationship  with  M.  enyonatas  Conrad  of  the  Claiborne 
s  readily  seen,  especially  when  examining  young  and  medium- 
ized  specimens.  Harris  was  aware  of  such  i<lentity  and  sug- 
gested that  M.  marksi  might  prove  to  be  the  same  as  M.  egon- 
itus.  Since  there  is  an  increase  in  the  number  of  varices,  it 
seems  convenient  to  retain  M.  marksi  for  the  lower  Jackson 
ariety.  In  "applying  the  same  criterion  in  separating  the  forms 
rom  the  upper  Jackson  l>eds,  the  name  supermis  is  given  to  the 
variation  from  the  higher  horizon. 

Young  shells  of  the  species  are  slender,  with  the  beak^**  nar- 
row and  elongate,  while  in  the  large  adults  the  beak  including 
he  false  umbilicus  is  wide  and  foliated.     The  channel  remains 
contracted.      The   spire   is   elevated   and   the   young   individuals 
therefore  have  a  Troplton-\\ke  appearance. 

Dimensions. — Height,  38  mm. ;  greatest  diameter,  23  mm. 
(large). 

Holotype.--No.  135148,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Jackson  of  Arkansas,  one  mile  northeast  of 
Pansy,  Cleveland  County,  Ark.  (tyi)e).  Moodys  Branch  marl, 
Jackson,  Miss.;  localities  921,  785;  900;  10,  15,  883;  i,  11 18,  8. 

Murex    (Phyllonotus)    en^onatus  supernus,   n.   var.  Plate  44.  figs.   1-5 

This  variety  differs  from  typical  M.  cmjonatus  in  having  eight 
to  nine  longitudinal  cost<e  or  varices  on  the  body  wkorl  with  nine 

«»*'Iicak"   is   n   term   api)lit.Ml   Iiere   to   <Hff<»reiitiate   the   calcareous   ros- 
trum arotuul  the  channel  of  the  anterior  siplioii.     The  usage  is  not  original 
but    was    employed    by    (?onra<l    and    early    writers    and    by    sonio    modern 
writers.     The  *>xj)ression   ''canal"   as   usually    used   is  ambiguous   In^cause 
it   is   applied   by   most    authors   for    both   the   channel   and   the   calcareous 
walls.     In  many  gastropods  it  is  not  imperative   to   differentiate  between 
the  wall  and  the  oi)en  space.     In  such  groups  as  the  Muricidse  where  the 
»eak  becomes  widened  and  toughened  the  word  canal  is  not  adequate. 
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to  ten  on  the  penultimate  whorl.  M.  au/onatus,  s.  s.,  has  six 
similar  costcC.  M.  cmionatus  marksi  has  seven  to  eight  axial  cos- 
tae  on  the  body  whorl  with  eight  to  nine  on  the  penultimate  whorl. 
The  relationship  of  the  species  and  varieties  is  discussed  under 
M.  enyonatus  marksi 

Although  we  have  numerous  specimens  of  M.  supcrnus  and 
A/,  marksi,  most  of  the  shells  of  M.  supcrnus  are  young,  shorter 
than  20  mm.  while  nearly  all  of  the  collection  of  M.  marksi  are 
large,  more  than  25  or  30  mm.  in  height.  Hie  difference  is  prob- 
ably due  to  the  fortuitousness  of  preservation  and  not  to  a  factor 
of  growth. 

Dimensions. — Height,  20.5  mm.;  greatest  diameter,  11  mm. 
(holotype). 

rv/^^^.— Holotype,  No.  4653;  paratyj)es.  Nos.  4654.  4655,  Pal- 
eontological  Research  Institution. 

Occurrence- -MooiUm  Branch  marl,  locality  785  (i  specimen). 
Danville  Landing  beds,  localities  T120  (tyj>e),  14;  6,  886;  20. 

Subjfenus  PTEROPURPURA  Jousseaume,  1880 
(Pleriinoivs    (p.    100  ).    Pttronotua    (p.    122^    SwainRon,    183:i) 

Jousseauriio.  T.p  Naturalist*.  2i1  Aiinoi\  vol.  1.  No.  42,  1880,  ]>.  .*>:^."5; 
Rrvup  Ma^^•lsin   Zool..  M  srr..  t.   7.  1.S79   [18S2].   p.  :t:U.«s» 

Siibjr<^iioty|>*»  t)v  orij^inal  «losi^iiatioii,  Murrx  nuinoplrnnn  \mavropf('rus'\ 
Dfshavvs  (*R«'V.  Zool..  ls:<J»  [1S40],  t.  II.  p.  :*.«()).  Rocont.  (.•a|>e  Hatt«Tas. 
North   Taroliiia    to    Kov   Wost.   Afaxwoll   «niith.    Rock   SbHls,    lO.'^P.   pi.    11, 

Ptcrnnofus  Swainson"*'  is  not  availal^le  for  use  for  a  group  of 
trivaricate  Mnricid«'e  liecause  the  name  is  preoccupied.  As  in- 
dicated l)y  Wrigley  (Malacol.  .^^oc.  London,  I^roc.  vol.  XIX, 
pt.  TTT,  1030,  p.  QC)")  the  first  siKOlini:  Swainson  used  was  Ptcry- 
notus.  Wrigley  also  pointed  out  the  introduction  by  Harris 
CCat.  Tert.  Moll.  British  Mus.,  Pt.  I,  1807.  p.  172)  of  Triplex 
Perry  CConcholoiry,  t8tt.  pi.  V'TT)  as  a  substitute  for  Pteronofus 
selecting  T.  flc.ru osa  Perry  as  the  genotype.  The  T.  flexuosa  of 
Perry  is  considered  t(^  Ix^  M.  triquctcr  of  Born  (Test.  Mus. 
(\Tsarci  \'in(]ohoneiisis,    1780,  p.  joi.  pi.  XT,  ^^9^.    i,  2^    which 

•••^'Iro.lnh',  T.:  Linn.  Soc  Now  ^^^utll  Wales,  Pnu-.,  vol.  XLIX,  19L»4,  pp. 
271-272. 

■"iSwainson,  Wm.:  Zonl.  Illuv.,  2.|  s.r..  vol.  :;.  ls::2-:;.S,  pp.  100.  122.  ]>1. 
122;  Tr«';itisi'  on  Afalacolo^v,  1^M>,  p.  21Hj.  Stm  Pfrmnofu,^  RafinoNqut\ 
1^15. 
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had  been  selected  ])y  Jousseaume  in  1881  as  the  type  of  Naquc- 
tia.  l^erry  had  reviewed  Triplex,  a  name  originally  used  by 
Humphrey  in  the  Museum  Calonnianum,  1797,  a  work  which 
has  l>een  ruled  as  invalid  by  the  International  Zooloj^ical  Con- 
^ij^ress  (Sum.  OjMnions  Rend.,  No.  51).  Therefore,  (iray's 
Zool.  Soc.  London,  Proc,  pt.  XV,  1847,  p.  133)  selection  of  the 
genotype  of  Humphrey's  name  ought  not  to  have  status.  Ptcro- 
purpura  Jousseaume  is  used  here  for  the  trivaricate  muricid 
species.  This  usage  follow;>  the  procedure  of  Cossmann  and  the 
suggestion  of  Wrigley. 

Murex    (Pteropurpura)    weisbordi,   n.   sp.  Plate   45,  fij^s.    19-21 

Shell  slender,  spire  elevated ;  nuclear  whorls  worn ;  postnuc- 
lear  whorls,  probably  hrst  and  second,  have  longitudinal  folds 
extending  the  length  of  the  whorl ;  on  the  third  whorl,  three  of 
the  longitudinal  folds  become  continuous  from  whorl  to  whorl 
forming  varices  of  a  trivaricate  pattern.  The  remaining  inter- 
vening longitudinal  folds  of  the  third  whorl  develop  into  blunt 
nodes  between  the  varices  on  the  whorls.  The  varices  are 
flangelike.  The  surface  of  the  shell  is  covered  with  tine  spiral 
ribs  with  wide  interspaces.  Canal  is  long;  outer  lip  crenulated ; 
inner  lip  smooth. 

This  s})ecies  conforms  to  the  M.  tricarinatus  Lamarck  (Wrig- 
ley, Malacol.  Soc.  London,  Proc,  vol.  XIX.  pt.  IH,  1930,  pp. 
03-96,  pi.  9)  stock  of  the  Lutetian  of  the  Paris  Basin  and  u])per 
r)racklesham  l>eds  and  Raiton  beds  of  England. 

I'he  varices  are  too  broken  and  worn  to  determine  the  limit 
that  spines  may  have  extended  beyond  the  margin  of  the  varix. 
Judging  from  the  best  preserved  varices  on  the  si)ecimen  of  iig- 
ure  19,  Plate  45,  spines  were  formed  to  some  extent.  The  var- 
ices differed  from  those  of  M.  tricarinatus  and  varieties  in  l^e- 
iiig  more  flangelike. 

M.  wcishonii  differs  from    its    closest    relative,    M.    vcatcJi'i 
r*almer   (1937,  p.  266,  i)l.  36,  hgs.   7,    11,    12),  from  the  lower 
Claiborne,  in  having  the  whorls  of  the  si)ire  larger.     The  spiral 
ribs  are  finer  on  M .  wcisbordi,     Tbe  few  specimens  available  of 
M.  zratclii  are  small,  while  two  of  the  four  shells  obtained  of  M. 
weishordi  are  large.     Whether  the  difference  in  size  is  specific 
or  merely  due  to  fortuitous  collecting  remains  to  be  solved. 
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M.  wattliezvsensis  Aklriclr*  of  the  Midway  Eocene  is  a  tri- 
varicate  species,  but  it  lacks  the  nrxles  ]:)etween  the  varices,  and 
hence  the  species  seems  to  belong  to  a  diiferent  development  tfian 
does  M.  veatchi  and  M.  weishordi.  M.  grandispinosa  Aldrich^^ 
(  -  M .  burnsi  Aldrich)  from  the  Oligocene  at  Red  Bluff,  Missis- 
sippi, may  be  a  descendant  of  tlie  same  line  as  the  Qaibome  and 
Jackson  species. 

Dimensions. — Height,  33.5  mm.;  greatest  diameter,  15  mm. 
(holotype). 

Types. — Holotype,  No.  4657;  No.  4656,  paratype,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  localities  11,  1054  (type)  ; 
7,  8. 

Genus    TYPHIS    Montfort,    1810 

Moiitfort,  Conchyliol.  SvBt.,  t.  2,   1810,  pp.  614-615. 

Creiiotype  by  orijfinal  desijrnation,  Purpura  tubifer  Brug^i^rc  (J.  Hist. 
nat.  (Paris),  1792,  vol.  1,  p.  28,  pi.  2,  figs.  'A,  4)  =Murex  pungens  Solan- 
(ier73  (in  Brander,  Fosh.  Hant.,  1766,  p.  35,  pi.  Ill,  fig.  81).  Eocene 
Paris  Basin.  Cossmann  and  Pissarro,  Icon,  conip.  Goq.  foss.  Eocene  Env. 
Paris,  t.  2,  1910-13,  pi.  36,  fig.  172-1.  M.  pungens  Solander.  Eocene.  Eng- 
land ;  Oligocpno  of  Belgium  and  Germany. 

Subjfenus  TYPHINA  Jousseaume.  1880 

Jousseaume,  Le  Naturaliate,  vol.  1,  No.  42,  1880,  p.  335  (see  Keen, 
11)44,  p.  53). 

Subgeiiotype  }»y  original  designation,  Typhis  belcheri  Broderip  (Z06I. 
Soc.  Lon<loii,  Proe.  for  18.S2,  1833,  p.  178)".  Recent.  West  Africa.  Sower- 
by  (Reeve),  (?onch.  Iwn.,  vol.  19,  Typhus,  1874,  pi.  II,  fig.  9;  Tryon, 
Manual  Conch.,  vol.  TI,  1880.  pi.  30,  fig.  300. 

Typhis  (Typhina)  dentatus  Johnson  Plate  45,  fig.  25 

Typhus  (Irntatuji  Johnson,  1899,  Acad.  Nat.  S<m.  Phila<ielphia,  Proc,  vol. 

LI,  p.  76,  pi.  1,  fig.  13. 
Typhis   (Typhina)    drtitatius  Johnson,   Keen,  Jour.   Paleont.,  vol.   18,   No. 

1,  pp.  55,  64. 

Shell  with  seven  whorls,  including  the  two  smooth  apical  whorls,  eaoh 
whorl  with  four  varices  or  ribs,  those  of  the  body  whorl  serrated  with 
six,  j>artly  open,  teeth  like  projections,  the  one  at  the  shoulder  large  and 
irregular,  the  varices  in  all  cases  extend  more  than  half-way  up  the  spiral 

"1  Aldrich,  T.  H. :  Geol.  Survey  Alabama,  Bull.,  vol.  1,  i)t.  I,  1886,  p. 
18,  pi.  3,  fig.  l.');  Harris,  G.  D.,  *Bull.  Anier.  Paleont.,  vol.  I,  No.  4,  1896, 
p.   l(H,  pi.  10,  fig.  2. 

■'-^Aldrich,  T.  H.:  Nautilus,  vol.  VII,  No.  9,  1S94,  p.  98.  pi.  4,  figs.  4, 
4a:  Aldrich.  T.  II.,  Bull.  Amer.  PaU'out.,  vol.  I,  No.  2,  1895,  p.  14  new 
nariH*. 

•nVrigU'v,  A.:  Malacol.  Soc.  Loii.lou,  Proc,  vol.  XIX,  pt.  Ill,  1930, 
p.  112,  fig.  39.  Keen  (Jour.  l»aleont..  vol.  18,  No.  1,  1944,  p.  53)  regards 
the  two  species  as  distinct. 
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whorls,  the  larire  tubular  spine  at  the  shouhler  midway   In'tween  the  var^ 
ices   oxteiids   outward    aii.l    Hlightly    forward,   aiM^rture   ovato.      Length    lb 

mm.,  greatest  diam.   10  mm.  n     ♦«  i    k^ 

One   adult   and   three    vouug   si>eeimens,   from    the    material    eolleeted    by 
Thomas  A.  Morgan,  at   .laekstm.   Miss.— [.lohnson,   IH<MJ.] 

Holotype.—No.   7049,   Academy   of   Natural   Sciences,    1  lula- 
delphia,  Pa. 

Indefinite   Form 

Od  onto  polys  triplicata  Meyer,  1886,  Rericht  Senckenberg. 
naturf.  Gesell.,  p.  7,  pi.  1,  tig.  6;  Harris,  i8<>5,  Acad.  Nat.  Sci. 
Philadelphia,  Proc,  vol.  XLVIT,  p.  75;  Palmer,  I937»  Bull. 
\mer.  Paleont.,  vol.  Vll,  No.  32,  p.  273,  described  from  the 
Jackson  Eocene  is  a  young  volute  and  does  not  belong  in  Odoft- 

topolys. 

The  type  is  at  the  Geology  Department,  the  Johns  Hopkins 

University,   Baltimore,   Maryland. 

Family   COLUMBELLIDiE    (PYRENID;E) 
Genus  METULA  H.  and  A.  Adams,  1853 

Henry  and  Arthur  Adams,  The  Genera  of  Reeent  Mollusca,  vol.  1,  1803, 
p.  84. 

Genotyi>e  by  tautonomy"-'^  Buceinum  mrtula  Hinds  (Voyage  Sulphur, 
1844,  Mollusca,  vol.  II,  No.  VII,  p.  31,  pi.  XVI,  figs.  13,  14)  (  =  M. 
Hin<Ltii  H.  and  A.  Adams).  Living.  Pacific  Cojist  of  Panama.  Tryon, 
Manual  Conch.,  vol.  III.  1S81,  pi.  7U,  fig.  240. 

Metula  BubgraciliB  Johnson  Plate  45,  figs.  7,  8 

Metula  xubgniriliM  Johnson,  1S91),  Acad.  Nat.  fckd.  IMiiladelphia,  Proc, 
vol.  LI,  p.  75,  pi.  II,  fig.  2. 

Shell  similar  to  the  preceding,  but  with  6*^  whorls,  only  l^j  of  the 
apical  whorls  being  smooth,  slightly  convex  and  showing  a  slight  angle 
l)elow  the  sutures,  spiral  whorls  showing  8  and  the  body  whorl  about  24 
revolving  ridgt»s,  the  first  two  below  the  suture  mon*  prominent  than  the 
others,  longitudinal  ribs  of  uniform  size  about  4(>  in  numl)er,  anterior 
canal  much  shorter,  lip  thickened,  interior  witli  Irt  teeth-like  ridges.  Ijength 
11  mm.,  greatest  <liam.  5  mm. 

From  the  material  collected  by  Mr..  Thomas  A.  Morgan  at  Jackson, 
Miss.      Two   specimens. — [Johnson,    1899.] 

The  number  of  revolving  ribs,  as  given  originally,  must  be 
qualified,  otherwise  the  determination  of  the  species  may  be  con- 
fusing. The  number  of  spiral  ribs  dej^ends  on  the  whorl  of  the 
spire  examined  and  the  age  of  tlie  individual.  There  are  two 
revolving  ribs  below  the  suture.  Between  the  most  anterior  one 
and  the  following  spiral  rib,  there  is  a  wider  interval  or  chan- 
nel.    Above  the  channel   and   suture,   there   are  two   revolving 

75Woodring,    W.   P.:    Carnegie   Inst.   Washington,    Pub.    No.   385.    1928, 
p.  285. 


rtli-i  I't'l'iw  llie  KHKiVf  ihe  numlx-v  of  spiral  ribs  vaiie*  with 
the  whorl.  There  arc  fnur  (ir  five  rilis  below  the  i:li;innel  on 
the  early  whorls,  with  seven  to  ten  ttelow  thai  aiva  un 
Ihe  later  whorls  including  the  ijcnultimate  whorl.  The  numljer 
is  increased  over  the  convex  iM)rtii)n  of  tlie  hoilj'  whorl.  Ter- 
minal varix  is  wide  and  [irojninent.  The  renmanl  of  the  varix 
on  the  preceding  whorls  is  ohsciire.  The  species  mav  become 
large  as  evidenced  by  the  si^cirnens  in  our  collection. 

DiffWHjfiKw.^Height,  34  mm.;  greatest  diameter,  ii  mm.  An- 
other specimen  (broken),  height,  2b-\-  mm.;  greatest  diameter, 
12  mm. 

//.»/../>■/■(■.— No.  9684.  .^Vcademy  of  Natural  Sciences,  Phila- 
delphia, Pa, 

Occurrence  -Moody.s  liranch  marl,  Jackson,  Miss,  (type)  ; 
locality  SS3. 

Mc'dIh  gentlljcia.  n.  up.  ridU  IS,  »){»■   12,   13 

Ni.clear  whorls  about  .314  in  number,  first  one  birge  and 
bulbous,  alt  smrKjlh ;  prjstnuclear  whorls  bcghi  with  longitudin- 
al ribfi  wliich.  override  microscopic  striations;  the  stre^h  y£ 
the  spinit  lines  increases  until  on  the  later  whnrls  of  tlie  spire 
and  body  wbtirl  such  ribs  are  legible  and  form  line  noiles  where 
they  transverse  the  loni;  a\ial  riiiycs.  P.dow  and  cb'se  to  the 
suture,  there  is  one  nodose  revolving  rib.  I'etween  tJiat  rib 
and  the  following  spirals  there  is  a  x:onspicuous  ffrtx>ve  or  chan- 
nel. There  are  eight  revolving  ribs  iielow  the  channel  on  the 
penultimate  whorl,  and  six  spiral  ribs  below  the  channel  on  the 
whorl  aljove.  Varix  is  terminal  and  broad.  Labrum  is  den- 
tate within. 

This  species  differs  from  M.  sutu/racifis  in  havinj;  only  one 
transverse  rib  above  the  channel  on  the  whorls.  In  .W.  sub- 
tjracUis  there  are  two  ribs  in  that  area.  The  spiral  ribs  are 
clo.ser  in  .1/.  (lentilicia.  There  seems  to  be  some  variation  in 
the  character  of  the  nuclear  whorls  in  these  species  of  Metuhi. 
Johnson  stated  that  the  bolotyjie  of  M.  subiiracUis  has  i^/i. 
smooth  apical  whorls.  The  large  specimen  we  have,  vvhich  cor- 
resiKjnds  in  other  characters  to  M.   sulxjracilis,  has  about   2'/^ 
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or  3  smooth  apical  whorls,  somewhat  elongate.  M.  (/cntilicia  has 
2Y2  smooth  apical  whorls  but  they  are  more  bulbous  than  on  the 
large  specimen  of  M.  subijracilis. 

Dimensions. — Height,  10.5  mm. ;  greatest  diameter,  4.5  mm. 
(holotype). 

Holotype. — No.   4666,    Paleontological    Research     Institution. 

Occurrence. — Moody s  Branch  marl,  locality  921. 

Mctula  johnsoni   (Vaughan)  Plate  4.5,  fig.  9 

Phos  johnsoni  Vaughan,  1896,  U.  S.  Gool.  Survey,  Bull.,  No.  142;  p.  36, 
])1.  .3,  fig.  3;  Johnson,  1899,  Aea<l.  Nat.  Sci.  Philadelphia,  Proc,  vol. 
LI,  p.   75. 

Form  an<l  size  indieate<l  by  the  figure.  The  embryonic  whorls  are  so 
worn  that  they  cannot  be  described.  Whorls,  alK)ut  8,  excei)ting  the  em- 
bryonic, they  are  regularly  ?nnl  rather  coarsely  cancellate.  On  the  short 
beak  the  revolving  lines  are  alternated  in  size. 

Localili/. — Montgomery,   La.    (Vaughan). 

(icoloy  ica /  h o rizo n . — J  ackson . 

Tyi>e  in  the  United  States  National  Museum. —  [Vaughan,  1896.] 

Holotype. — No.  147036,  United  States  National  Museum, 
Washinj^ton,  D.  C. 

Family    NASSARIID^E 

Genus  BULLIA  Gray,  1834 

{AnciUopifis  Conrad,  1865,  Am.  Jour.  Conch.,  vol.   1,  p.  22.) 

Gray,"^  in  (Jriflith  and   Pidgeon,  Griflith-C*uvier,  An.   Kingdom,  Mollusca 

and  Radiata,  vol.   XII,  pi.   'M,  lig.  8    {\).  596   BuUcpa  non  Bulla'  Lamarck, 

1801). 
Genotyj)e   by   monotypy,   Bullia  stmlplicaia   Gray   in   Griffith    {loc.   cit.; 

Gray,   Zool.   Cajit.   Beechey's    Voyage,    18.'J9,    Mollusca,    p.     127).    Living. 

Habitat  unknown. 

The  first  mention  of  this  generic  name  is  in  Griffith  and  Tid- 
geon  {loc.  cit.)  where  it  is  applied  to  the  illustration  of  B.  semi- 
plicata.  Credit  is  .c^ven  hy  Neave  (Nomen.  Zool.,  vol.  i,  1939, 
p.  500)  to  Griffith.  However,  Agassi z  intimates  that  Gray  was 
the  real  author.  Gray  in  Heechey's  Voyage  Blossom  (p.  125), 
proposed  the  genus  as  new\  lie  earlier  (Philos.  Trans.  Roy. 
Soc.  London,  1835,  pt.  I,  p.  305)  claimed  the  genus. 

BullU  altilis  (Conrad)  Plate  45,  fi^s.  22,  23 

AndllaHa  altile  Conrad,  18.32,  Fos.  Shells  Tert.  Form.,  vol.  1,  No.  1,  p. 
24,  pi.  10,  fig.  2. 

For  complete  synonymy,  original  description,  illustrations,  and 
further  discussion  of  the  species  see    Palmer,  1937,  P>ull.  Amer. 

74Gray,  J.  E. :  The  inedited  species  of  shells  figured  in  Oriflfith,  Animal 
Kingdom,  18:U,  XII.  p.  595.  Fide  Agassiz  (Strickland),  Bib.  Zool.  Geol. 
vol.  Ill,  1852,  p.   119. 
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Paleont-  vol.  VII,  No.  jj,  p.  287.  pi.  30.  figs.  7-9. 

'I'he  variety.  Bullia  alt  His  suhtjloh,}sa,  was  figured  by  Owen 
and  ref>orted  from  Crow  Creek,  .Vrkansas,  by  Cox  in  i860. 
Call  listed  B.  suhtjhhosa  from  White  Bluff.  Neither  Harris 
( i>^)4  >  nor  we  in  our  later  collecting  found  the  species  at  WTiite 
BluflF  but  we  have  a  considerable  number  of  specimens  of  both 
B.  altilis  and  B.  suhglobosa  which  we  unearthed  on  Crow  Creek. 
The  sjiecimens  found  do  not  attain  the  size  of  those  in  the  Gos- 
port  sanrl.  anrl  the  Crow  Creek  shells  tend  to  be  more  t\'pically 
fleveloi)ed.  Several  young  shells  are  extremely  slender  (see 
(x):,,  2^,  Plate  45). 

Dimensions. — Heicrht,  20-f  mm. ;  greatest  diameter,  io-|-  mm. 

Occurrence. — Lower  Claiborne  (rare);  Ciosport  sand,  type; 
through  Jackson  Kocene.    Jackson  localities,  894.  1046. 

Ballia  altilis  sabfrloboM  (Conrad)  Plate  45,  fi|:.  24 

AnriUnria  Muhff!obo»a  Coiirs«l,  18:?2.  Fos.  Shells  Tert.  Form.,  toI.  1,  No. 
1.  p.  2.">,  i>l.  1<»,  fij;.  :>  parlim.  For  copy  of  original  description,  illustra- 
tiouH.  an<l  a<t<iitional  notes  see  Palmer.  19H7,  Bull.  Amer.  Paleont.,  vol. 
VII.     No.  ;{2,  p.  2HS»,  pi.  .{9.  fijjH.  1.  4,  .>,  6.  11,  12;  pi.  40,  figs.  1-3/5. 

AtH'iUnria  Huhfilobomi  ConraM,  Owen,  ISHO,  2«1  Rept.  Geol.  Re^n.  Ark- 
an.sa.s,  p.  417  (Cox),  pi.  IX,  fig.  9;  I'all,  1891.  Ann.  Rept.  Geol.  Sur- 
vey .\rkansas  for  1^89,  p.  s ;  Harris.  1S94.  Ann.  Rept.  Geol.  Survey 
.VrkansaH   for   1X92,  vol.   II,  p.   If)!. 

A  feu  si)ecinieiis  of  B.  altilis  from  Crow  Creek,  .\rkansas, 
a|)|>roach  the  glo]K)sity  of  />.  sith(fl(>h()sa  but  the  majority  of  the 
sj>eriniens  are  typical  /?.  altilis.  Call  repijrted  B.  subalobosa 
from  White  Hlnff.  but  we  liave  so  far  only  found  it  in  Arkansas 
on  Crow  C'reek,  St.  Francis  Countv. 

Pinicnsions. — Height,  2^  mm. ;  greatest  <liameter,  20  mm. 

Occurrence. — Jackson  of  Arkansas,  locality  894. 

Family    ?   NASSARIID;E 

Genus  TRITIARIA   Conrad 

^'<nirH«l,   Am.   Jour,   ("oncli..   vol.    1,    1865,   p.   21. 

(Ji'iioty|M'  l»y  iiKHiotyjjy.  Bmcinum  mississippit  nsi,s  Conrad  (Acad.  Xat. 
Sri.  Philjulclphia,  2«l  sri„  vol.  T,  ji.  116).  Oli^ocnio.  Mississippi.  Plate  45, 
li^.    IM. 

This  ^^enns  is  represented  in  the  (  )h^ocene  of  Peru.  T.  cliira 
.'.nd  7'.  sullana  have  l)een  described  b\  ( )ls>on  (Bull.  Amer. 
I'aleont.,  vol.   W'll,   Xo.  63,    1^31,   p[>.  (/^    KX),  [>1.  21,  figs.  8. 

15'    i^^). 
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TritUrU  albinipina  (Harris)  Plate  45,  figs.  3-B 

Phoa   albirupina    Harris,    1894,   Ann.   Kept.    Geol.    Survey    Arkansas    for 
1892,  vol.  II,  p.  166,  pi.  VI,  iiii,  5. 

General  foim  and  nuirkings  as  Hituwii  in  the  figure;  longitudinal  ribs 
sharp,  about  22  on  the  body  whorl;  whorls  7,  in  adult  specimens  upper 
two  or  three  quite  destitute  of  ornamentation;  spiral  lines  alternating  in 
size,  not  so  prominent  as  the  ribs;  lower  eolumellar  margin  defined  by  a 
sharp  fohi;  labrum  denticulations  alwut  10  in  number. 

The  specimen  figured  is  from  White  Bluff,  and  is  the  most  perfect  one 
obtained,  though  it  is  not  quite  full  grown. 

Localities : 

White  Bluff,  Arkansas  River. 
Station   2411^,   Rison.— [Harris,    1894.] 

About  3^/^  or  4J/2  nuclear  whorls,  first  minute,  pointed,  later 
whorls  enlarged ;  earlier  whorls  smooth,  after  about  the  third 
whorl  (fourth  on  larger  s^Jecimens)  longitudinal  folds  develop, 
obscurely  and  very  obliquely  inclined  at  first,  becoming  more 
pronounced  and  vertically  extended,  at  the  same  time  micro- 
scopic spiral  threads  begin  and  soon  merge  into  the  sculpture 
of  the  postnuclear  stage.  The  siphonal  fasciole  is  bounded  above 
by  coarser  lines,  with  finer  threads  below  continuing  to  the  eol- 
umellar callus;  canal  moderate  with  a  notch;  interior  of  labrum 
is  coarsely  denticulate,  the  labium  may  have  three  teeth,  one  at 
the  margin  of  the  eolumellar  callus  and  the  canal,  another  just 
above,  and  one  on  the  parietal  callus.  Any  or  all  of  these  may 
be  present  and  they  may  vary  in  strength.  The  presence  or  ab- 
sen/ce  of  all  of  the  labial  teeth  is  not  generic  or  specific  for  they 
vary  on  individuals  from  the  same  locality.  The  eolumellar 
basal  fold  is  the  one  which  is  the  most  constant. 

The  number  of  longitudinal  folds  must  be  used  with  caution 
when  differentiating  species  of  the  T.  hilli-albirupirta  group. 
The  number  of  ribs  depends  on  the  stage  of  development  of  tlie 
individual  as  much  as  that  of  the  species.  In  some  specimens 
of  T.  albirupina,  figure  3,  Plate  45,  it  is  apparent  that  on  the 
whorls  of  the  spire  the  axial  folds  may  be  wide  and  few  as  in 
T.  hilli  with  the  number  on  the  body  whorl  greatly  increased 
and  the  strength  of  each  rib  decreased.  The  young  stage  in  tlie 
ontogeny  of  such  specimens  has  an  appearance  like  T.  hilli  and 
if  one  had  a  lone  specimen  which  represented  such  a  stage,  the 
shell  probably  would  be  classified  as  that  species,  which  might 
or  might  not  be  its  true  identity. 
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The  longitudinal  folds  of  this  s|)ecies  are  usually  fewer  than 
in  T.  alhirupina  but  fhey  are  alwa\s  broader  than  in  that  spe- 
cies. 

Dimensions. — Height,   lo  mm. ;  greatest  diameter,  5  mm.  -|-. 

Holotype. — No.  135 145,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Jackson  of  Arkansas,  near  Vince  Bluff,  Ark. 
(type).  Moodys  Branch  marl,  localities  921;  ^^\  1,  8.  Dan- 
ville Landing  beds,  localities  6,  886. 

Tritiaria  magnocostata  (Johnsonj  Plate  46,  figs.  16,  17 

I  FliOH  ef.  hUH  Harris,  Vaiiglian,  ISIHJ,  U.  S.  Nat.  Mus.,  Bull.,  No.  142, 
p.  50. 

Flu)H  hilli  magnocostaius  Joiiii8on,  1899,  Acad.  Nat.  8ei.  Philadelphia, 
Proi*.,  vol.  J-il,  p.  75,  pi.  I,  fig.  10. 

Shell  elongate,  spire  acute,  whorls  eight,  the  three  a]neal  whorls  smooth, 
on  the  adjoining  whorl  the  ol)li(|ue  longitudinal  ribs  are  small,  gradually 
becoming  larger.  On  the  remaining  four  whorls  the  longitudinal  ribs  are 
very  large,  six  to  each  whorl;  the  entire  shell  is  covered  with  fine,  some- 
what alternating,  revolving  raised  lines,  a  ri<lge  runs  obliquely  from  the 
en<l  of  the  anterior  canal  to  the  middle  of  the  peristome.  Length  15  mm., 
greatest  diam.  7  mm. 

One  si)ecimen  (figured;  collected  by  the  writer  from  the  Jacksouiau 
Eocene  at  Montgomery,  Grant  Parish,  La.,  and  numerous  specimens  from 
Jackson,  Miss. 

The  tyi>e8  of  this  an<l  the  following  variety  seem  very  distinct  from  P. 
hillij  but  among  the  large  series  before  me  are  specimens  that  practically 
run  the  three  together,  P.  luUi  occupying  an  intermediate  position.  The 
type  of  Phos  hilli  is  from  the  Jacksonian  Eocene  at  Vinc4?  Bluff,  Saline 
river,  Cleveland,  Co.,  Ark.  The  typical  form  is  also  common  at  Jackson, 
Miss. — [Johnson,  1899.] 

This  may  be  the  species  from  Montgomery,  Louisiana,  whi/ch 
V"aughan  collected  and  commente<l  on  as  having  fewer  (six  to 
eight)  longitudinal  folds  than  Fhos  hilli. 

Holotype. — No.  9613,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  localities  10,  1054. 

Tritiaria  jacksonenais   (Johnson)  Plate  45,  figs.  15 

Plios  hilli  jackitonensut  Johnson,  1899,  Aca<l.  Nat.  Sci.  Philadelphia, 
Proc,  vol  LI,  p.  7fi,  pi.  I,  fig.  11. 

The  type  of  this  variety  may  ]>e  described  as  follows:  Shell  with  8 
whorls,  apex  smooth,  the  following  whorl  with  only  oblique  ribs  that  soon 
assume  the  general  sculpture  of  the  shell,  which  consists  of  about  14 
longitudinal  ribs  (on  the  bo<ly  and  first  spiral  whorl  a  number  of  these 
are  united,  forming,  wide  ribs  or  varices),  these  are  crossed  by  promi- 
nent revolving  ridges   (5  on  the  spirals  and  about  18  on  the  body  whorl) 


tliiU  form  foiispiiTUoiis  iioilul<^s,  tht-ic  are  nUu  Qne  altemstiiig  revolviiig 
raiMHJ  liiii'M;  Htnive  iUv  Ii»«hI  t'ulil  of  Uie  culuiiieilH  a  sinuUpr  one  U  prva- 
dit.     LongUi   IS  mm.,   greatVHt   iliou.   5  nun. 

Numi^riiUB   hih.«;Iiiil'ii!i    from   J]<i.'kar,ii,    Mixa.— [Johuson,    1H»9.] 

Hololype.^So.  9014,  Academy  of  Natural  Sciences,  Pliila- 
heljihia,  Pa. 

Occurrence. — Moodys    Branch    marl,    Jacksmi,    Mi.is.    (tyit)- 
1-aniily   PVRAMIMITRID^ 
UenuB  PYRAMtMITRA  Canrid, 'IseS 

Coorail,  Am.  Jour.  Couch.,  vol.   1,   IHliS,  p.  &6. 

UeiiotyiJf  by  mouutyiiy,  i*.  trrebnzfiirmin  (CoorftU)   [=P.  i-ontala  il,vnl]. 
Eoceae.  auutuerii   Uniin)  &Uitc8.   Plate  46,  lig«.  lU,   U. 
PyTunlmltra  terebiKformlk  iCoDrad)  Plat*  ih,  Dgt.   10.   11 

I'erehra  i-ottata  Leu,  l»;M.  Cunt,  (Jcol.,  p.  160,  pi.  5.  Dg.  ITS  n»ri   f.  .■'w- 
Iftlu  Borgou,  IM'23,  UOK^lu  urilUigr.,  ji,  auU  /i<Ji-  1>P  Orognrlo,  ItiltO. 

ifttrti    (frcbm/oi'mU    Couruil,    IM-IK,    Arii<l.    Nut.    »ci.    l'luluilol)<tiui,    ^M 
Ber..  Jour.,  vol.  1.  ji.  I'.i",  pi.  14,  fig.  il<J. 

Trrebra   (PyrornituJIniJ    Leui  de  Urp|;oriu,   1S9U,  Anu.  (TeoL  Paltent.,   7 
liv.,  p.  19,  pi.  1,  fig.  55  nev  ivune  for  7'.  conlata  Lea. 

For  complete  synonymy,  copy  of  tlie  original  descriptions,  dis- 
cussion, and  illustration  of  tlie  species  see  Palmer,  1937,  vol, 
Vli,  No.  32,  |).  274,='>  pi.  37,  figs.  12-15;  P'  «5-  figs.  5,  14. 

1  believe  the  description  of  the  nuclear  whorls  as  given  in  tlie 
QaJbonie  report  should  he  modified  to  include  the  longitudinal 
ribbed  stage  of  tlie  two  or  three  whorls  there  temieii  early  post- 
nuclear  whorls.  The  posliiuclear  whorls  Ijegin  with  tJie  a.viai 
and  transverse  sculpture. 

This  species,  described  from  the  Gosport  sand,  occurs  in  the 
lower  Claiborne  and  in  the  Jackson  Eocene.  The  Jackson  shells 
have  the  wide  longitudinal  folds  characteristic  of  the  lower  Clai- 
borne specimens.  Those  present  in  the  Gosport  sand  do  not 
have  such  folds  so  well  developed. 

Dimensions. — Jackson.  Height,  10  mm, ;  greatest  diameter, 
3  mm. 

Occurrence. — Lower   Claiborne,   Gosport   sand   (type).   Jack- 
son, Moodys  Branch  marl,  Jackson,  Miss, 
Family   PYROPSID,^: 
Genua  PYROPSIS  Conrad.  1860 

Conrad,  Aca.l.  Nat,  Bci,  Fliila.lelpliia,  Jour.,  :iil  ser.,  vol.  IV,  1860,  p. 
288,  pi,  46,  flg.  39. 

Genotype  by  nionotypy,  P.  perlala  Conrad,     Cretaceous.     MiasiBsippL 

'^The  second  line  from  bottom,  p.  274  should  be  deleteil.  Thf^  same  line 
18  in  the  proper  place  top  of  p.  275, 
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The  lone  shell  which  has  been  found  in  the  Jackson  does  not 
have  preserved  that  part  of  the  columella  ami  labrum  which  ex- 
hibits the  differentiating  characters  between  Tudicla  and  Pyrop- 
sis.  The  distinctive  shape  places  it  as  a  Tudicla-WVt  form.  Py- 
ropsis  is  represented  by  a  species  in  the  Midway  and  Sabine 
(Wilcox)  Rocene,  while  true  Tudicla  has  not  been  discovered 
in  the  southern  Eocene  as  yet. 

Cf.  Py ropsis,  sp.  Plate  51,  figs  12,  18 

An  internal  mold  of  a  medium-sized  Tudicla  or  Pyropsis  was 
found  by  Dr.  J.  M.  Sullivan  of  Millsaps  College,  Jackson,  Mis- 
sissippi, who  transferred  the  specimen  to  Mr.  Norman  E.  Weis- 
bord.  Mr.  Weisbord  was  at  the  time  studying  the  Jackson 
fauna. 

Because  no  external  characters  are  preserved  we  hesitate  to 
name  the  specimen  specifically.  The  species  to  which  it  be- 
longs is  without  doubt  new,  since  there  is  no  species  known  from 
the  Claibomian  or  Jacksonian  Eocene  of  a  like  character.  In 
the  Sabine  (Wilcox)  and  Midway,  Pyropsis  perula  (Aldrich)^* 
occurs.     It  attains  a  large  size  in  the  Sabine. 

Dimensions. — Height,  26-\-  mm.  (beak  broken) ;  greatest  di- 
ameter, 30  mm. 

Specimen  figured. — No.  4720,  Paleontological  Research  Insti- 
tution. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss. ;  locality 

693. 

Family  BUCCINID^ 
Genus  BUCCITRITON   Conrad,  1866 

Conrad,  Am.  Jour.  Conch.,  vol.  1,  1865,  p.  20. 

Genotype  by  subsequent  designation,  Cossniann  (Essais  Pal^conch. 
comp.,  4  liv.,  1901,  p.  159),  Nassa  cancellata  —  Buccinum  sagenum  Con- 
rad =  Bucciiriton  mujenu^  (Conrad)  (Fos.  Shells  Tert.  Form.,  1833,  p. 
34).  Claibomian  Eocene.  Southern  United  States.  Palmer,  1937,  pi. 
41,  figs.  4,  7,  8,  9. 

Baccitriton  jacfcsonenBis   (Cooke)  Plate  45,  fig.  14 

Alecirion  jaeksonenais  Cooke,   1926,   Washington   Acad.  Sci.,  Jour.,  vol. 
16,  No.  5,  p.  136,  fig.  7. 

T6Aldrich,  T.  H.:  Geol.  Survey  Alabama,  Bull.,  No.  1,  pt.  I,  1886,  p.  25, 
pi.  3,  fig.  4;  Harris,  G.  D.,  Bull.  Amer.  Paleont.,  vol.  Ill,  No.  11,  p.  46, 
pi.  6,  figs.  3,  a.  See  for  synonymy  and  for  references  to  additional  illus- 
trationi. 
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Shell  HHiall,  robust,  apical  angle  50°.     Nucleus  small,  smooth,  globuli^^^ 
about  'A  whorls.      Postnuclear  whorls  5,  with  a   narrow  band   in  front  1 

the  suture  cut  iuto  beads  by  the  ribs;  area  between  the  baud  and  the  p^*.  • 
phery  crossed  by  about  4  spiral  stria*;  base  of  bo<ly  whorl  with  spi'^^r^i^ 
tlireads;  axial  riblets  high,  narrow.  Outer  lip  thick,  with  6  strong  thri 
within;  columella  straight,  short,  with  5  short  folds.  Canal  outeurved. 
tude  71/tj   mm.,  latitude  4  nmi. 

Station  4250,  Moodys  Branch,  Jackson,  Miss.     U.S.N.M.  Nos.  353, 
The  type  of  Ah'ctrion  jacksonensis  is  unique. — [Cooke,  1926.] 

This  species  is  not  an  Alectrion  Montfort  (Conchyliol.  Sy^ 
t.  2,   i8io,  p.  566,    genotype    Buccinum    papillosum    Linnae 
since  that  genus  has  only  a  notch  and  not  a  short  canal 
B.  jacksoticnsis.     Alectrion   (Chemnitz,  Conch.  Cabinet,  4 
1780,  p.  O3,  tab.  125,  figs.   1204,  1205  B.  papillosum)   does 
have  the  denticulate  labruni  or  labium,  ami  the  longitudinal  -a 
predominate  over  the  surface  of  the  shell.     The  original  fi'g^ 
of  B.  jacksoNcnsis  suggests  that  tlie  species  belongs  to  Bu  4, 
triton  Conrad,  the  shells  of  which  are  so  abundantly  prese 
in  the  lower  Claiborne  and  Gosix)rt  sand.     No  mention  is  in 
in  the  description  of  B.  jacksonensis  of  varices,  the  presence 
which  is  characteristic  of  the  genus.     Certain  yotmg  stages 
the  typical  species  do  not  show  varices.     The  type  illustrati 
of  B.  jacksoncfisis  gives  the  ap[)earance  of  fully  developed  scul^ 
ture.     The  Jajckson  si>ecies  has  fewer  nuclear  whorls  than 
genotype. 

Due  to  the  national  emergency  an  examination  of  the  ty 
was  not  iH>ssible,  and  we  have  not  discovered  representatives 
the  species  in  our  collections. 
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increases  on  adult  shells  on  the  later  whorls  of  the  spire.  The 
specimens  from  Orangeburg,  South  Carolina,  are  typical 
in  this  respect.  On  elongate  shells  from  lower  Claiborne  locali- 
ties there  are  six  or  seven  spiral  threads  on  tlie  spire  whorls. 
We  have  one  specimen  from  the  C'ook  Mountain  fonnation  at 
a  locality  in  Louisiana  (detinite  localit}  description  lost)  on 
which  there  are  eight  revolving  tlireads  on  the  early  postnuclear 
whorls  with  nine  or  ten  on  the  following  whorls.  One  speci- 
men found  so  far  in  the  Jackson  Eocene  near  Montgomery, 
Louisiana,  is  like  the  lower  Claiborne  shells  in  tlie  iru:reased 
immber  of  spiral  ribs. 

There  is  a  photographic  resemblance  between  the  Montgom- 
ery individual  and  7".  miiltiplicatus  H.  C.  Lea  (see  Palmer,  pi. 
53,  ligs.  3,  8;  pi.  88,  tig.  4),  liowever,  the  Jackson  shell  lacks 
the  several  finer  spiral  threads  which  occur  on  J\  multiplicatus 
between  the  primary  spiral  ribs.  T.  miiltiplicatus  w^as  described 
from  the  Ciosport  sand  at  Claiborne,  ^Vlabama. 

The  lone  Jackson  si)ecimen  is  worn. 

Dimensions. —  Height,  10  mm.  (incomplete)  ;  greatest  diam- 
eter, 4  mm. 

Occurrence. — Lower  Claiborne.  Gosport  sand  (type).  Jackson, 
Moody s  Branch  marl,  locality  10. 

Genus  PSEUDOLIVA  Swainson,  1840 

Swainsoii,  Treatise*  on  Malacology,  1841),  i>.  82,  tig.  3a;  pp.  133,  306. 

(ienotypt*  hy  origiiiui  (lesignatioii  (p.  8-;,  liiu'cinum  plumbeum  Cliem- 
iiitz  (Neues  syst.  Ck)iiehyl.  Cab.,  H«i.  11,  179.*),  p.  86,  pi.  188,  figs.  1806-07). 
Living.  Africa  .'  Reevo,  Conch.  Icon.,  vol.  Ill,  Aion.  Mojiocerott,  1846, 
pi.   Ill,  fig.  8. 

Pseudoliva  vetusta   (Conrad)       ,  Plate  46,  figs.   1-6 

Monoctioa  wtuMa  Conrad,  1833,  Fos.  Sheila  Tert.  Form.,  Nov.,  p.  44; 
Conrad.  1834,  Ai»p.  in  Morton,  Synopsis  Org.  Heniains,  p.  4;  Conra<i, 
1830,  Fos.  Shells  Tert.  Form.,  p.  .'57,  pi.   lo,  fig.  3. 

For  complete  s\nonymy,  copy  original  description,  and  fur- 
ther discussion  of  P.  vetusta  see  Palmer,  1937,  Bull.  Amer. 
Paleont.,  vol.  VII,  No.  32,  p.  310,  pi.  43,  figs,  i,  4-8,  11-14. 

Typical  /^  vetusta  occurs  occasionally  in  the  Jackson.  Our 
collection  of  hundreds  of  specimens  of  the  variety,  P.  perspec- 
tiva,  contains  six  individuals  of  P.  vetusta,  one  from  Jackson, 
Mississippi,  the  others  from  near  Montgomery,  Louisiana.  Those 
figures  do  not  include  tlie  shells  from  tlie  Jackson  in  Arkansas. 
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On  Crow  Creek,  St.  Francis  County,  conditions  seemed  as  con 
ducive  for  the  existence  of  F.  vetusta  as  for  that  of  the  common 
form  in  the  Jackson  Eocene  elsewhere.     The  state  of  preserv 
tion  of  the  shells  of  Pscadoliva  in  the  Crow  Creek  beds  is 
good  so  complete  characters  of  all  of  the  specimens  are  not  availF 
able.     Trobably  there  are  about  as  many    specimens   of   P.   v^" 
txista  with  the  closed,  or  nearly  so,  umbilicus  as  there  are  of 
umbilicated  P.  perspectiva.     For  furtlier  discussion  erf  the 
ansas  forms  see  P.  vetusta  cf.  perspectiva. 

Dimensions. — Height,  33  mm. ;  greatest  diameter,  25  mm. 

Occurrence. — Sabine  through  Jackson.     Gosport  sand  (t 
Jackson:   Moodys   Branch   marl,  Jackson,   Miss.;  localities 
883 ;  Jackson  of  Arkansas,  hxralities  894 ;  1046. 

Pseudoliva  vetusta  perspectiva  Conrad   in   Gabb 

Plate  46,  fiirs.  7-16;   Plate  47,  flffi.   .  1, 

8-5;   (see  also  Palmer,  1987,  pi.  >  42) 

Gcuitridium   vetuatum  Conrad,    1854,   Wailes,   Agr.   Geol.   Missiasippi,  •  p. 

289,   pi.   XVll,   (ig.   4;    (X)nra(l,    1855,   Acail.   Nat.   Sci.   PhiladelpbL^Chia, 

Proc,   vol.    VU,    p.    2(52;    WA9,   Reprint,    Bull.    Amer.    Paleont.,   ^'^    voL 

XXIV,  No.  86,  pp.  8,  19,  pi.  4,  fig.  4. 
Pf(tu(U)Hva  prrsptrlira  Conrad  in  Gabb,  i860,  Acad.  Nat.  Sci.  rhilm  ^     del- 

jdiia,  Jour.,  n.  h.,  vol.  iV,  p.  381,  pi.  67,  fig.  29. 
P.smdoUva  varinata  (>onrad  in  Gabb,  186u,  hto.  cit,,  pi.  67,  fig.  32. 
SuJ<'ohu<.^cinum     {Buvrinorhi;t)     ptrsprctira     Conra<l,     1865,     Am. 

Conch.,  vol.   1,  p.  21. 
Sulcoburrinutn    {But'cinorhiM)    carinata  Conrad,  1865,  loc.  cit. 
i*Kt'udoli\a    {Bucrinorhia)    pensptctira   ('onrad,    1866,   Smithsonian 

Coll.,  vol.   VII,  No.  200,  p.  25. 
PstmioHvii  {^BuccinorbxH)   carinata  Conrad,  1886,  op.  ciU^  p.  17. 
Fm  ud4tliva  pyruloults  var.  ptrnptctiva  Conrad,   Meyer,   1885,  Am.  J 

Hci.,   vol.  XXIX,   p.  468. 
PscucUtliva  vt'tiutta  (.'onrad,  do  Gregorio,  1890,  Ann.  Geol.  Pal^nt.,  7 

p.   109,  pariim,  pi.  8,  pi.  ;<5,  :{6,  39,  40. 
PsruthUva    {Bucrinorhis)    prnspcctira    (Jonrajl,    OosHmann,    1901,    Es 

ral6oeonch.  conip.,  4  liv.,  p.   193,  pi.    VI 11,  figs.   19-20. 
Psi\uU)lira    vviiuita    persptciiia    Conrad    in    (tabb,    Palmer,    1937, 

AnuT.   Paleont.,  vol.  Vll,  No.  32,  p.  313,  pi.  42,  figs.  1-6;  pi.  85, 

4   (pi.  42,  tigs.  1,  2  Jackson  shells). 
/;.  vttu,stunu  Con.,  PI.  XVII,  fig.  4,— Proc.  Acad.  Nat.  Sci.,  vol.  6,  p.  321, 
Tlic  Jackson   specimens  of  this  species,   being  more  perfect  than  thoae 
of  (Jiaiborne,  Alabama,  exhibit  six  or  seven  <l(>nticulation8  below  the  U)Oth 
on  the  labriim,  wliich  denticle  is  very  short;   the  bast;  of  the  shell  is  car- 
inated,   and   an    acut4*   carinated    line    runs   within    the   umbilicus   near  the 
outer  margin. —  [(.'onra«l.   Is.");").] 

8hort,  <)vate,  ventricose,  sj>ire  very  sliort,  suture  channelled;  five  re- 
v(dving  lines  above  tin*  cliannt?!,  Indow,  se\en  or  eight  impressed  revolving 
lines;   eolunieila  callous;   umbilicus  large,  jiolished  within,  and  with  a  sub- 
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marginal  acute  carina;  umbilical  margin  carinatcd;  labriim  margin  waved 
or  dentate  below  the  tooth  at  the  termination  of  the  canal. 

**Thi8  is    very  (iistinct  species."— J.  A.  C— [Conrad,  in  Gabb,  I860.] 

The  nuclear  whorls  consist  of  iVi  smooth,  bulbous  whorls, 
the  first  is  large  for  its  position;  early  postnuclear  whorls  have 
longitudinal  folds  which  are  supplante<l  by  revolving  ribs.  The 
spiral  ribs  may  cover  the  whorls  of  the  spire  in  the  young  and 
adult,  become  obscure  over  tlie  upper  portion  of  the  body  whorl 
in  the  adult  and  ilevelop  strongly  below  the  fasciole.  Or  the 
spiral  ribs  may  cover  the  entire  shell  in  the  adult.  The  strength 
of  the  revolving  striae  over  the  upper  part  of  the  body  whorl  is 
a  variable  character.  Typically,  the  umbilicus  is  large  and  con- 
stant in  hundreds  of  specimens.  But  out  of  a  large  number  of 
shells  from  numerous  localities,  several  have  been  found  which 
lack  an  umbilicus  or  have  it  very  small.  This  represents  a  P. 
vetuita  condition.  I  cannot  take  the  size  of  the  umbilicus  in 
the  P.  vetusta  stock  too  seriously  in  differentiating  specific  rank. 
It  certainly  is  of  little  importance  generically  in  classifying  such 
species. 

The  discussion  of  this  form  as  given  here  is  a  continuation 
of  that  begun  in  the  Qaibomian  work,  Bull.  Amer.  Paleont., 
vol.  VII,  pp.  310-315,  and  most  of  the  points  enumerated  there, 
will  not  be  repeated. 

The  shape  of  P.  perspectiva  varies  considerably,  particularly 
in  immature  shells,  in  the  globosity  of  the  body  whorl.  Usual- 
ly the  shape  becomes  more  globose  with  age. 

The  propriety  of  uniting  the  names,  P.  perspectiva  and  P. 
carinata,  seems  to  rest  on  the  fact — whether  the  figured  speci- 
men or  type  of  P.  carinata  is  natural  size  as  stated  by  Conrad. 
The  type  collection  of  P.  carinata  Conrad  at  the  Academy  of 
Natural  Sciences  at  Philadelphia  consists  of  seven  specimens. 
The  one  designated  as  type  is  broken,  that  condition  was  true 
also  at  the  time  Meyer  examined  the  specimens. 

The  illustrations  of  P.  perspectiva  and  P.  carinata  as  given 
by  Conrad  in  Gabb  su.c:gest  two  distinct  species  on  the  basis  of 
shape.  However,  when  the  life  history  of  P.  perspectiva  is 
known  the  differences  between  the  two  figures  are  similar  to 
those  between  specimens  of  )'outh  and  old  age.     The  type  ill  us- 


Iriitkin  i)t  P.  pi-rspcctkii  i\\';ii]t,-s.  pi.  XVII,  fig.  4)  represents 
;i  globose  form.  A  suite  of  figures  is  given  herein.  I'late  46. 
tu  show  a  variation  in  shape  uf  the  shell  and  size  of  tlic  umbili- 
cus,    See  alsii  plate  42,  figures  i.  3,  Palmer,  nt^y. 

The  drawing  h\  Meyer  cii  one  of  the  specimens  of  the  Con- 
rad t\7je  collection  of  P  carinata  was  jjiven  in  Palmer,  1937, 
plnte  X5.  figure  4.  That  shell  was  immature.  16  mm.  in  height. 
Specimens,  over  20  nun.  in .  height,  from  the  Cook  Mountain 
formation.  Moseley's  Ferrv  (loc.  723)  and  the  Sabine  River 
(loc.  725).  Texas,  are  typical  P  cartnaia  m  retaining  the  slen- 
<ier  form.  If  the  type  of  P.  carinaia  is  a  young  shell  then  it 
could  be  place<i  legitimately  under  P  fierspectiva.  If  the  t>'pe 
is  an  adult  obviously  then  there  was  a  group  in  the  P  velttsta 
species-stock  which  maintained  the  elevated  shape  in  a<luIth*>o<l. 

.\noilier  interjtretation  would  be  that  Conratl's  type  represents 
an  individual  of  retarted  jirowth. 

The  exact  locality  of  P.  carinaia  was  not  given.  The  only 
information  regarding  the  locality  that  one  has  is  that  pven  by 
F  Conrad  in  1866  in  which  he  designated  "Alabama."  Immature 
specimens  from  the  lower  Claibome,  Li.sbnn  formatiun  ;it  Lis- 
bon, Alabama,  are  similar  to  the  original  figure.  Because  both 
the  description  and  illustration  of  P.  carinata  emphasize  the 
carinated  imihilicus,  it  seems  the  si>ecies  is  strongly  allied  to  P. 
f'crspeclita. 

Regardless  of  the  matter  of  uniting  P,  caruiata  and  P.  per-  ^ 
spectiva.  P  pcrspeclk-a  is  present  abundantly  in  the  lower  Oai — , 
borne  F.iKene.  Similar  v.iriations  in  the  form  take  place  in  th^^ 
lower  Claiborne  shells  as  in  the  Tackson  specimens,  Tlie  lowe^M 
Claiborne  individuals  exhibit  the  pronounced  carination  of  th^a 
umbilictis  not  seen  in  typical  P.  vetusta. 

Strictly  speaking,  if  one  unites  P.  pcrspecfira  and  P.  carinata, 
the  uanie  cariitola  would  _  have  priority  because  it  comes  first  in 
the  same  publication.""  However,  since  the  rule  governing  the 
choice  is  not  rigid,  1  prefer  to  retain  perspectixa  for  the  species 
l>ecause  it  has  been  used  for  a  consi<Icrable  time  for  the  Jackson 
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sliells,  and  there  is  no  doubt  from  Conrad's  statements  as  to  its 
exact  geologic  position. 

Dimensions. — Height,  31  mm.;  greatest  diameter,  25  mm. 
(lectotype). 

Lcctotype. — No.  13271,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Lower  Qaiborne.  See  Palmer,  1937,  p.  314- 
Jackson  Eocene:  Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  785,  880,  879,  921,  881,  693;  900,  1098,  1099;  11,  15, 
10,  883,  1054;  922;  1 121;  7,  8,  912;  16;  I,  1 1 19,  1 1 18,  923; 
Yazoo  clay,  localities  2,  913 ;  Danville  Landing  beds,  localities 
6,  886;  20;  1 120. 

Pseudoliva  vetusta   cf.  perspectiva   Conrad   in   Gabb       Plate  47,  figs.  2,  -6 

MoiweeroH  veintitua  Conra«l,  Owen,  18()(>.  Kept.  CJeol.  R«moii.  Ark-insas, 
p.  417  [Cox],  pi.  IX,  fig.  :^;  probably  Call,  181)1,  Ann.  Kept.  Oeol. 
Survey  ArkanKas  for  1889.  p.  8;  Harris,  1894,  Ann.  Kept.  Geol.  Sur- 
vey Arkansas  for  1S92,  vol.  II,  p.  160  Pseudoliva  vctuMa. 

In  the  Claiborne  work,  I  included  under  P.  vetusta  linosa 
Conrad  (p.  316)  certain  individuals  of  Pseudoliva  from  White 
KlufF,  Arkansas,  the  shells  of  which  were  umbilicated  but  lacked 
the  carination  within  that  area. 

However,  the  exact  status  of  P.  linosa  is  not  clear.  The  type 
f)f  P.  linosa  came  from  Texas  and  it  therefore  falls  in  one  of  the 
lower  Claiborne  varietal  changes  of  P.  vetusta.  It  exhibits  in 
the  young  strong  spiral  lirations  over  the  whole  shell.  That  is 
also  a  character  which  may  be  found  in  typical  P.  vetusta  and 
P.  perspectiva. 

The  shells  from  White  Bluff  and  Crow  Creek,  which  are 
strongly  umbilicated,  are  remarkably  smooth  for  the  species.  I 
do  not  believe  that  they  belong  in  P.  vetusta  linosa  as  I  former- 
ly classed  tliem.  They  are  not  typical  P.  perspectiva  or  P.  carin- 
ata  in  that  the  carination  of  the  umbilicus,  if  any,  is  closer  to 
the  border  and  not  set  so  deeply  within  the  oj^ning.  Owen's 
early  illustration  of  an  .\rkansas  s|>ecimen  depicts  the  same  ar- 
rangement of  the  umbilicus  very  well.  The  young  and  imma- 
ture specimens  are  commonly  more  slender  with  a  jxjinted  spire. 
Api)arently  the  character  of  the  Arkansas  forms  is  due  to  an 
environmental  influeiKe  rather  than  to  a  specific  or  varietal 
difference. 


Dimensions. — Height,  ^2  mm. ;  greatest  diameter,  25  mm. 
Occurrence. — Jackson  of  Arkansas,  localities  894,  896,  897 
1046,  1048,  1049. 

Genus  CORNULINA  Conrad,  1853 

Conrad,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol.  VI.  1853,  p.  321. 

Gonoty|K»  by  snl>seau(>nt  desi^^nation,  Fiacher  ( Man.  Conchyliol.,  1884 
p.  621), 'C.  armifjera  Conrad.  Eocene.  I^niU^d  States.  Palmer,  1937.  Bull 
Amer.  Paleont.,  vol.  VII,  No.  :i2,  pi.  41,  fiffs.  12,  14,  15  [C.  min(uc  armi 
ffera  (Conrad)]. 

Although  C.  minax  was  di.stributed  in  the  Eocene  from  Eng- 
land and  France  to  Nigeria  in  the  Eastern  Hemisphere,  with 
variety  in  the  United  States,  the  genus  was  not  represented  b; 
many  species.    One  species  so  far  has  been  described  from  Pe 
(Olsson,  Bull.  Amer.  Paleont.,  vol.  XIV,  No.  52,  1922,  p.  84) 
C.  minax  (Solander)  is  found  from  the  lower  Eocene  throu: 
the  upper  Eocene  in  Europe  and  extends  into  the  Oligocene  i 
England.     However,  the  American  representative,  C  armigera 
which  is  found  in  the  lower  Eocene   (Sabine)   and  Gaibomi 
does  not  occur  in  the  Jackson.     Its  place  is  apparently  tak 
in  the  Jackson  by  the  C.  dalli  species-stock  which  bearing  th 
pertinent  generic  features  on  its  shell  is  quite  diflFerent  specific 
ally  from  the  C.  minax  species-stock. 

Comalina  dalli  (Harris)  Piatt  47,  flffs.  7-1 

Heilprin.  1880,  V.  8.  Nat.  Mns.,  Proc.,  vol.  3.  fijf.  7  in  Smttl 

8oninn  Misc.  Ooll..  vol.  22.  fijf.  7  on  plate  facinfir  p.  150,  1881. 
Macron,  sp,  Dall,  1890,  Wn^rnor  Free  Tnnt.  Soi.,  Trana.,  vol.  3,  pt.  1, 

106;   in   Call,  IftPl.   Ann.   Kept.  (Jool.  Survey   Arkansas  for   1889, 

IT,  p.  fi,  footnote. 
Mazsalinn    dalU    Harris,    1894.    Ann.    Rej>t.    Oeol.    Siirvev    Arkansas    fc^^^  ^"^or 

1892,  vol.  IT,  p.  166,   pi.  VTI,  fijj.  7. 
Monnrrra.9  jnrl.'trynivm  Harri.««,  1896,  Aoa«l.  Nat.  8ci.  Philadelphia,  Pr< 

vol.   XLVTTT,  p.  47.3,  pi.   XVTIT,  fijf.   16. 
Corvulinn  armitfrra  voiinjr  vnr.  AMrich,   1897.  Bull.  Amer.  Paleont.,  v( 

IT,  No.  8,  p.  6.  pi.  4,  fijjr.  4. 
Cornulinn  armiarra  hrilpriniana   Harris.  MS.  in   .\Mrich,   1897,  op.  ci 

p.  6,  pi.  4.  fip.  4:   Palmer,   19.'^7,   Pull.  Amer.  Paleont.,  vol.  VIT, 

32,  p.  340,  pi.  41,  fip.  13. 
MassnUvn    xvnurnfa   dalli    (Harris^   Palmer,    1937,   op,   cit,,   p.   350, 

47,  figs.  5,   6. 

Shell  short,  fusiform :  wliorls  about  five,  convex,  with  a  well  nnarlL- 
constriction    just    l>elow   the    suture:    a]>erture   a   little   over    one   half 
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length  of  the  shell,  somewhat  constricted  above;  canal  sliort,  nearly 
straight ;  columella  smooth ;  interior  of  labrum  smooth  or  containing  acute, 
■nore  or  less  interrupted  stria?;  shoulder  or  constriction,  and  lower  part 
ot  body  whorl  marked  by  revolving  lines;  upi»er  whorls  of  si)ire  coarsely 
noflose;  fine  sinuous  lines  of  growth  appear  over  the  whole  surface,  but 
aire  more  noticeable  at  resting  stages  in  the  growth  of  the  shell. 

Thia  may  possibly  prove  to  be  but  a  small  diseased  form  of  Mazzalina 
inauraia. 
Localities: 

Station  2234,  2403,  three  quarters  of  a  mile  above  Vince  Bluff, 

Saline   Biver. 
f   White    Bluff,    Arkansas    River.      Macron    of    Dallf — [Harris, 
1894.] 

The  posterior  end  of  the  aperture  has  a  deep  notx:h  which  is 
supplemente<i  by  another  roundeci  notch  in  the  labrum,  anterior 
to  the  posterior  canal  and  at  the  shoulder  of  the  body  whorl. 
The  more  prominent  basal  revolving  lines  are  bounded  poster- 
iorly by  a  conspicuous  fasciola  beginning  at  the  parietal  wall. 
The  characters  just  mentioned  place  this  species  with  Cornul- 
ina  rather  than  with  Mazzalina  as  originally  believed. 

The  holotype  of  C.  dalli  (as  Mazzalina)  is  a  worn  specimen, 
and  hence  the  clear-cut  features  of  the  species  are  slightly  ob- 
scured. The  specimen  came  from  Vince  Bluff,  Arkansas.  A 
topotype,  which  has  been  compared  with  the  holotype  and  found 
to  belong  to  the  same  species,  was  figured  by  Palmer,  1937  (pi. 
47,  figs.  5,  6),  and  the  same  illustrations  are  included  herein 
(Plate  47,  figs.  7.  8).  The  finding  of  the  prolific  assemblage  of 
Cornulina  dalli  cetaria  and  numerous  specimens  of  C  dalli  at 
Crow  Creek,  Arkansas,  has  solved  the  identity  and  relationship 
of  the  worn  holotype  of  Mazzalina  dalli  Harris  as  well  as  that 
of  a  more  obscure  and  rarer  individual  called  Cornidina  heil- 
priniana  Harris  from  the  Jackson  Eocene  of  Texas.  Compar- 
ing figures  7,  8,  Plate  47,  with  figures  11-14  one  notes  that 
they  all  represent  the  same  form. .  The  less  decorticated  speci- 
mens show  the  fasciole  band,  posterior  notch  in  the  labrum,  anter- 
ior tooth  of  the  labrum,  and  the  incipient  nodes  on  the  spiral 
whorls. 

The  identification  of  a  shell,  which  was  merely  illustrated 
by  Heilprin  in  1880  without  name  or  note,  has  remained  in  ob- 
scurity and  doubt.  The  specimen   was  from  the  collections  in 
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the  r.  S.  National  Museum.  Aldrich  (1897)  refigured  the  type 
and  explained  that  Harris  had  identified  similar  specimens  from 
Atascosa  Countv,  Texas.  Aldricli  states  that  Harris  had  used  the 
varietal  name,  hc'ilpnmana  in  his  Texas  manuscript  report  for  the 
smooth  form  of  CornuVma  armiijera  to  which  he  and  Aldrich 
helieved  it  was  related.  Comparison  of  the  Aldrich  illustration, 
Plate  47,  fissure  9,  with  the  figures,  particularly  figure  14,  on 
the  same  plate  of  C.  i'alli  reveals  the  identity  of  the  Texas  shell 
with  the  Arkansas  si>ecies. 

Comparison  also  of  the  type  figure  of  *'Monoceras"  jacksonium 
Harris  (Plate  47,  figure  15)  and  original  description  of  the 
same  with  the  figures  on  the  same  i>late  of  C.  dalli  indicates  that 
thfv  all   represent  the  same  species. 

The  linking  of  the  Atascosa  County,  Texas,  specimen  and 
the  Jackson,  Mississippi,  shells  (A/,  jacksonium)  with  those 
from  Arkansas  is  an  extremely  imi)ortant  and  interesting  fact, 
increasing  the  knowledge  of  the  distrihution  of  C.  dalli  and  con- 
firming the  Jackson  Mocene  age  of  the  Atascosa  fossils  as  well 
as  marking  the  s[)ecies  as  a  Jackson  guide. 

I>ecaiise  the  name  dalli  has  priority,  the  name  for  the  smooth 
stage  of  the  stock  stands  for  the  species,  with  the  more  prolific 
.'Mid  ornamented  stage  receiving  a  varietal  designation.  Whether, 
hiologically,  the  smoother  stage  is  an  absolescence  f)eriod  or 
rejjrcsents  an  early  stage  in  the  development  of  the  stock, 
would  he  (hfficult  to  prove. 

C.  dalli,  originally  .classed  with  Maccalina,  diflFers  from  M. 
iiiaitrata  oii'cni  in  having  a  shorter  canal,  more  rounded  wdiorls 
with  a  shoulder,  and  larger  nodose  axial  folds.  C^n  Mazzalina 
iiiaurafa  and  M.  cnccni,  the  axial  folds  are  fine  and  are  present 
jnst  ahove  the  suture  on  the  anterior  area  of  the  whorl.  In  C. 
('alii  the  axial  folds  arc  lari^^e  and  occur  below  the  suture  on  the 
posterior  region  at  the  slioulder  extending  the  length  of  the 
whorl  on  tlie  first  wliorls.  On  worn  specimens  the  folds  are  in- 
c'liispicioiis.  The  chief  i^^cneric  ditTerences  which  separate  C 
<^al/i  and  M.  07ccni  are  the  fascioln  and  the  posterior  notch  on 
the  lahrnni.  Siicli  characters  may  he  seen  on  well-preserved 
.^l)e.cinicn^  such  as  figure  13,   I  Mate  .j/.  The  shells  are  frequently 
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badly  eroded  so  that  the  two  species  may  l>e  confused.  Both  C. 
iialli  and  M.  ozvcni  have  the  basal  area  of  the  bodv  whorl  cov- 
ered  with  spiral  striae. 

Dimensions. — Heij^^ht,  25  mm. ;  greatest  diameter,  14  mm. 
(medium)  ;  incomplete  specimen,  greatest  diameter,  23  mm. 
Holotype,  Maszalina  dalli  Harris,  height,  13  mm.  (from  origin- 
al drawing).  Holotyi)e  (Heilprin),  height,  17  mm.  (Aldrich 
fi'^ure). 

Holotype. — No.  35131,  Unite<l  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Jackson  of  Arkansas,  Vince  HluflF,  Saline  River, 
Ark.  (type),  U.  S.  Nat.  Mus.,  Bull.,  No.  53,  I^.  i,  1905,  p. 
393 »    •''  White  Bluff,  Ark.    (Harris);  localities  897,  894,    1046; 

"Peeler's  ranch ;  and  S.  E.  of  Campbellton,  Atascosa  county, 
Texas."  (Harris  in  Aldrich)  ;  Moodys  Branch  marl,  Jackson, 
Miss.  (.1/.  jacksoniuni,  type,  Harris). 

Cornulina  dalli   cetaria,   n.   var  Plate   48,   figs.  9-14 

Shell  medium  in  size,  stout,  consisting  of  five  or  six  whorls, 
variable  in  height  of  spire ;  nuclear  whorls  worn ;  from  eight 
to  ten  stront(  nodose  longitudinal  folds  are  present  below  and 
nc>t  at  the  suture  on  the  bodv  whorl.  There  are  from  10  to  14 
similar  folds  on  the  j^nultimate  whorl  and  from  10  to  12  on 
the  second  whorl  from  the  body  whorl.  A  shallow  groove  ex- 
tends around  each  whorl  above  the  nodes.  The  surface  is  cov- 
ered with  transverse  ribs  which  may  be  irregular  or  alternate 
in  size.  The  interspaces  are  linear  over  the  middle  and  upper 
nrea,  larger  on  the  basal  region.  The  revolving  stria?  over  the 
body  whorl  are  interru|)ted  by  a  w^ide  smooth  fasciola  which 
extencFs  from  the  parietal  wall  around  the  whorl  anteriorly 
and  protrudes  at  the  margin  of  the  outer  lip.  The  posterior  si- 
phmial  notch  is  cleep.  A  notch  of  varying  strength  is  developed 
in  the  outer  lip  at  the  line  of  nodes.  This  notch  may  be  con- 
spicuous in  depth  or  it  may  be  only  slight.  The  outer  lip  has 
])rominent  crenulations.  The  inner  lip  is  smooth.  The  anterior 
canal  is  shoit  and  moderately  wide.  The  shell  is  imperforate, 
although   a,  columellar   fissure  may   exist   which   varies   in   size 
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on  different  individuals. 

Typically,  C.  cetaria  has  strong  nodose  longitudinal  folds  on 
all  the  whorls.  The  species  varies  to  a  stage  where  the  nodose 
axial  ornamentation  does  not  extend  on  to  the  penultimate 
whorl  but  is  limited  to  the  early  whorls  of  the  spire.  The  spiral 
sculpture  also  dies  out  and  becomes  limited  to  the  basal  area  of 
the  body  whorl  from  the  fasciola  anteriorly.  The  spiral  lines 
also  occur  in  the  groove  below  the  suture  on  some  individuals. 
The  lack  of  axial  sculpture  is  due  to  erosion  in  some  cases  but 
there  does  exist  a  smooth  stage  of  the  species  in  which  the 
smoothness  is  the  more  constant  character.  Such  form  takes 
the  specific  name  and  is  further  discussed  under  C.  dalli 
(Harris). 

This  variety  is  of  great  ecological  as  well  as  paleontological 
interest.  Although  it  is  very  numerous  in  the  Crow  Creek  beds, 
Arkansas,  it  has  remained  unmentioned  in  literature  so  far. 
We  have  over  530  specimens  of  it  in  our  collection,  over  470 
made  during  one  collecting  trip.  The  gastropod  is  found  inter- 
mingled with  oyster  shells  in  a  thick  bed  of  Ostrea  alabamien- 
sis  Lea.  Fish  vertebrae,  otoliths,  and  a  fewer  number  of  Mazza- 
Una  inaurata,  Psciuioliva  vetusta,  and  Polinices  efninula  are 
associated  with  the  shells.  A  vertebra  of  Basilosaurus  cetoides 
(Owen)  was  found  in  the  vicinity."'*  The  accumulation  of  the 
oysters  was  in  beds  at  tide  level  such  as  the  masses  of  the  liv- 
ing mollusk  exist  along  coasts  today.  C.  dalli  and  C.  cetaria 
were  probably  associated  with  O.  alabamiensis  as  predaceans 
comparable  in  activity  to  such  living  gastropod  carnivores  .as 
Urosalpinx  cinerea   (Say)   and  Mclongena  corona   (Gmelin). 

One  large  specimen,  ^y  mm.  (spire  broken)  in  height,  was 
collected  near  Montgomery,  Louisiana,  which  indicates  that  the 
species  was  established  in  that  region. 

The  species-stock  probably  had  its  origin  in  the  lower  Clai- 
borne Eocene  of  the  southern  cmbaynient  in  such  a  form  as  C. 
louisiaftcr.  Suitable  conditions  particularly  existed  along  the 
strand  line  in  the  Forrest  City  region  of  Arkansas  in  Jackson 
time  which  were  conducive  to  C.  lialli  cetaria  for  extraordinars 

'«Palnier,  K.  V.  W.:  Bull.  Ainor.  Assoc.  IVt.  Gcol.,  vol.  2^,  No.  S,  1939, 
pp.   1228-1229. 
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growth  in  numbers. 

Dimensions. — Height,  33  mm.;  greatest  diameter,  20  mm. 
(average). 

Types, — Holotype,  No.  4696;  paratypes,  Nos.  4693,  4694, 
469s,  Paleontological  Research  Institution. 

Occurrence. — Jackson  of  Arkansas,  localities  894  (type),  1046, 
1047,  1048.     Moodys  Branch  marl,  localities  883 ;  16. 

Comulina  loaieiaiue,  n.  &p.  Plate  48,  figs.  7,  8 

Shell  medium,  stout,  consisting  of  four  or  five  whorls ;  nuclear 
whorls  worn.  On  a  young  specimen  10+  mm.  in  height,  there 
are  12  longitudinal  prominent  folds.  On  old  specimens  there 
are  only  eight  similar  folds.  The  whole  surface  of  the  shell  is 
covered  with  coarse  spiral  ribs  witli  wide  interspaces.  Although 
there  are  only  four,  with  a  finer  posterior  fiftli,  on  the  whorls  of 
the  spire  in  the  young  specimens,  there  are  10  on  the  whorls  of 
the  spire  of  the  larger  shell.  The  margin  of  the  labrum  is  broken 
in  the  three  specimens  available  of  this  species  so  that  an  im- 
portant generic  character  is  lost.  A  conspicuous  band  or  fasci- 
ola  occurs  on  the  body  whorl  from  the  parietal  wall  to  the  an- 
terior labrum.  The  fasciola  is  similar  to  that  on  Comulina  dalli 
cetaria.  Such  a  distinguishing  mark  is  not  observed  on  any  of 
the  other  southern  Eocene  gastropods,  except  the  Pseudolivas. 
The  Qaibornian  specimens  apparently  are  related  to  the  Jack- 
son species  and  may  be  the  ancestor  from  which  the  Jackson 
forms  were  derived.  The  general  sculptural  pattern  is  the  same 
in  both  groups -but  the  Jackson  shells  usually  have  more  axial 
folds,  a  more  pronounced  posterior  channel  on  the  whorls,  and 
the  revolving  ribs  have  finer  interspaces. 

Three  shells  representing  C.  louisian<p  were  differentiated  by 
the  author  from  otlier  species  during  the  Qaibornian  work  but 
a  new  name  or  description  was  not  given  because  of  the  uncer- 
tainty of  the  locality.  The  exact  data  of  the  locality  have  been 
lost  although  the  location  was  known  to  be  from  the  lower  Qai- 
bome  of  Louisiana.  A  description  is  now  included  because  of 
the  relationship  revealed  with  its  gregarious  Jackson  descend- 
ant. 
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Dimensions. — Height,  25  mm.;  greatest  diameter,  15.5  mm. 

Types. — Holotype,  No.  4697;  paratypes,  No.  4698,  4699, 
Paleontoloji^ical  Research  Institution. 

Occurrence. — Lower  Claiborne  Eocene,  Cook  Mountain  form- 
ation, k)caHty  Louisiana,  (No.  138,  P.  R.  L),  exact  data  un- 
known. 

Family    NEPTUNEIDiE 
Genus  SIPHONALIA  A.  Adams,  1863 

A.  AdaniH,  Ann.  Mag.  nat.  Hist.,  sor.    Ill,  vol.  XI,  186.'^,  p.  202. 

Genotype  hy  suhik^cpient  »U*signation,  C()88niaun  (Ann.  Sot*,  roy.  nialacol. 
Belgique,  tome  XXIV,  IV  »er.,  t.  IV,  1880,  p.  149),  Buccinum  cassidarUr- 
farmis  [r]  Reeve.  Living.  Japan.  Tryon,  Manual  Conch.,  vol.  Ill, 
1881,  pi.  ;};■>,  ligs.  ;iG4-:i(59;  Kutn,  ITniv.  (California' Pul».,  Bull.  Geol.  8**i., 
vol.   2ti,   No.   :;,   11)42,   pi.  47,  figs.   lab. 

Siphonalia  jacksonia   Harris  Plate  48,  figs.    1,  2 

Siptu)naliu  Jcu'ksonia  Harris,    189(),   Aeati.   Nat.   ISi-i.    Philadelphia,   Proc., 

vol.  XLVIII,  p.  47.;,  pi.  19,  lig.  2. 
Size  antl  general  form  as  indieatetl  by  the  figure;  whorls  7  or  8;  marked 

by    10    rounded,   longitudinal   eosta?,   each    in    width   a  little   over   one-half 

that   of    the    intermediate    spaces,    strong    from    lower  suture    to    greatest 

diameter  of  shell,  and   from   there  decreasing   rapidly  in  size  and  vaiLish- 

ing  l)efore  reaching  the  suture  above;  strong  spiral  stria*  about  8  011 
each  whorl,  with  an  equal  nundn'r  of  fint*r  aiternaie  lines;  columella  sharp- 
ly  bent  as  in  l^trcpsidura. 

Locality,   .Jackson,    Miss. —  [Harris,    181)6.] 

This  species  superticially  might  he  confused  witli  Cornulina 
dalli  cetaria.  The  characteristic  fasciola  on  the  hotly  whorl  of 
C.  cetaria  is  the  feature  whicli  helps  distinguish  easily  the  two 
species  not  only  specitically  hut  generically.  The  hand  is  con- 
spicuous in  C.  cetaria,  revolving  from  the  parietal  area  to  the 
middle  anterior  margin  of  the  lahrum.  The  interspaces  in  the 
spiral  ornamentation  of  vV.  jacksonia  are  wider  than  on  C.  cet- 
aria. Such  a  character  .cannot  he  relied  on  when  dealing  w-ith 
worn  specimens  or  variations  in  rihhing.  The  posterior  notch 
is  larger  on  C.  cetaria  than  on  .V.  jacksoniu. 

'*Fustis"  cooperi  Conrad  (Palmer,  1937,  p.  365,  pi.  47,  tig.  3; 
pi.  88,  figs.  3,  9  as  "Papillina")  may  be  oi  the  generic  grouping 
as  ^\  jacksonia.  In  I\  cooperi  of  the  (icxsixjit  sand,  the  longitud- 
inal nodes  curve  upward  more,  making  a  greater  shcjulder  to 
the  body  whorl  than  is  true  in  S.  jacksonia. 
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Dimensions. — Height,  33.3  mm. ;  greatest  diameter,   18.9  mm. 
olotype). 

JJolotype. — No.   6986,   Academy  of  Natural   Sciences,   Phila- 
delphia, F^a. 

Occivrrcnce. — Moodys   Branch   marl,   Jackson,    Miss,    (type)  ; 
ality  785  (one  specimen). 


^irnhonalia  snllivani,  n.  sp.  Plate  48,  fif?s.  3,  4 

About  2^2,  nuclear  whorls,  rounded;  earlier  i^  whorls 
Smooth,  remainder  of  nucleus  with  five  obscure  spiral  ribs  which 
gradually  increase  in  size  and  merge  with  full  strength  into  the 
postnuclear  whorls;  sutural  area  narrowly  exxravated  in  the 
young;  spiral  ribs  of  the  early  postnuclear  whorls  crossed  first 
Ijy  obscure  longitudinal  folds  which  l)ecome  more  prominent  an- 
teriorly. On  the  later  whorls  of  the  spire  ami  body  whorl'there 
are  11  nodose  longitudinal  folds,  the  no<iosity  developing  about 
the  midline  and  below,  creating  somewhat  of  a  shoulder  above. 
The  revolving  ribs  are  finer  above  the  nodes.  Irregularly  there 
may  be  a  microscopic  thread  between  the  primary  ribs  partic- 
ularly on  the  body  whorl  or  on  old  specimens.  On  the  adult 
shells,  the  spiral  ribs  are  fine  but  conspicuous.  The  interior  o'f 
the  labrum  bears  numerous  denticulations.  The  canal  is  fairly 
wide.  It,  as  well  as  the  beak,  is  sharply  recurved  and  medium 
in  length.     Columella  smooth. 

It  may  be  that  the  apex  of  the  nuclear  whorls  is  like  that  of 
5*.  sullivani  oucLchita:,  n.  var.  and  has  two  minute  pointed  early 
whorls.  The  tip  is  destroyed  in  all  of  the  specimens  examined 
of  ^.  sullivani. 

This  species  bears  a  strong  resemblance  to  a  form  described 
by  Conrad  from  the  Gosport  sand  at  Qaiborne,  Alabama.  Con- 
rad's S.  perlata  is  known  only  by  the  original  description  and 
figure  (Conrad,  1835,  p.  54)  and  the  figure  of  tlie  type  and 
notes  by  Palmer  (1937,  p.  317,  pi.  86,  fig.  4).  The  two  forms 
certainly  belong  to  the  same  species-group.  S.  sullivani  is  com- 
mon in  the  Jackson  near  Montgomery,  Louisiana.  The  Clai- 
borne species  is  rare.  ^9.  sullivani  differs  from  S.  perlata  in  hav- 
ing a  more  elevated  spire,  shorter  beak  but  more  recurved.  They 
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l><)tii  have  the  same  number  of  no<lose  longitudinal  folds. 

Pimensions-   Height,  30  mm.;  greatest  diameter,  19  mm. 

Types.  H()l()tyi)e,  No.  4702;  paratype,  No.  4701,  Paleonto- 
logual  Kesearch  Institution. 

Occurrcttce. — Moodys  Branch  marl,  locality  10  (type). 
Yazoo  clay,  locality  2.    Danville  Landing  beds,  localities  6;  12. 

NIphonalU  aulllvanl  ouachitje,  n.  var.  Plate  48,  fts*.  5,  6 

Nuclear  whorls  about  4V2,  early  two  minute  and  pointed,  ele- 
vated ;  all  the  nuclear  \Wiorls  are  smooth  except  the  last  portion 
on  wliich  five  tine  spiral  threa<ls  develop.  These  threads  con- 
tinue, increasing  in  strength,  on  to  the  i)ostnuclear  whorls  where 
tliey  ATover  the  whole  surface  of  the  remaining  whorls.  The  re- 
volving ribs  are  crossed  by  longitudinal  folds  which  extend  the 
length  of  tlie  wluuis.  slightlx  nodose  above  the  midline.  The 
hnigitudinal  folds  die  out  l>elow  the  middle  of  the  body  -whorl. 
riuM'o  are  15  longitudinal  cost.-e.  The  aperture,  beak,  columel- 
la, and  canal  are  as  in  .V.  sulln*a9ti. 

riiis  variety  so  far  is  kiwwn  only  from  the  higher  Jackson 
Irds  at  Oanxille  l.aiHling  and  Caner  Landing  on  the  Ouachita 
|\i\ei.  Louisiana.  It  ditTers  from  the  typical  form,  which  also 
«u^'ui>  at  nanxille  l^mdiui:.  in  having  more  longitudinal  folds 
.uul  \\\  the  axial  oost,v  extending  a  greaier  length  over  tlie  whorls. 

l^inu'usis'ns      Height,  -V  mm.;  clearest  diameter,  12  mm. 

lyfts  Holot>iH\  No.  4>^4;  iviraix^^.  Xo.  4703,  Paleonto- 
li»^u\d  Koearch  ln>titution. 

i\  » ti»»r»i»  r      l\uu'.!lo  latui:::*:  :x"  :>.  '.vvaliiies  6.  886  (type); 

v;^r.;;s   \KKiONKLL\   Irtiai*.  1:?14 

li«,UU\  \1.'«Ia^%^i  S»s  i  *••...'.%  v.  Tr.s  .  \ . "..  XI,  I;fl4.  j«.  175  9ubstitat« 
i,M  r.  *-.'^  K»'*\'h,«.  M.-^-  iV*K  >'.'./  *^^A.  :  ri?  •  •»  Penimm  Philippi, 
\,mI.     .  oo«    U't:*\.     ^i\"*''"     NXh^:,    ^k        \^  .    ".'»^\   ;■-    741. 

\.s-u,Mx|>*    i\x    rv,"  ,;\;  \,    .•  \>  vj»  '•,»    V-  .^    »i  *    iiaimaril    (.Voyage 

oi     |\    '    .  V        ,'»•       x.-      ', ', .    >  1  -r'^  4.    ijTs.    15  17   .      Living. 

S^MtDutM   Hi.,1   «*-^",    '.    r^ix  t^x        V*    ■-      V.M  ..i.    <..  t»-i.^   \t>L   III.   ISSI.  pi. 

\  I't^'^mt^lU     )H'mi-«vik«<^    ■     N.  PlAie  4d,  fig.  II 

*^i\\''.i   '.wx-x-^i-".   ■•*.   V    V       ".x.v..      ••  .  r.^  V.  :":>:?<  01   abL>ut   four 

•>',us^;l\  \\>.,i  >    .;■>•     iN»     ».           L  "x   •  .  ."  i,.  .*  .^v  r.s  r.as  lon^iuil- 

»■.,»*»  •. -iVN    ;  '.    ;'x      '  ;  .,  X  '  >     ^^    ..  ->  ,♦-<.:  of  which  become 
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strongly  developed  on  the  postnuclear  whorls.  Eight  or  nine 
strong  longitu<linal  folds  continue  the  full  length  of  the  whorl. 
The  surface  of  the  shell  is  covered  with  tine  spiral  ribs  with 
wide  interspaces  in  which  there  is  an  interstitial  thread.  The 
labruni  is  crenate  within  and  the  labium  mav  be  smooth  or  show 
tine  crenulations.  The  canal  is  short.  Some  specimens  may  be 
more  slender  than  theholotype.  The  nuclear  whorls  are  worn 
in  all  specimens  so  that  the  exact  details  are  obliterated. 

This  species  differs  from  ['.  hella  (Conrad)  and  V .  delabechii 
(Lea)  (Palmer,  1937,  pi.  45)  of  the  Claibomian,  the  species 
which  it  resembles  generically,  in  having  larger  interspaces  be- 
tween the  revolving  ribs.  There  is  also  a  finer  alternating  spiral 
thread  on  I',  penrosei.  As  stated  in  the  Claibornian  report,  there 
may  be  some  doubt  that  these  species  belong  in  Verconella. 

Dimensions. — Height,  14  mm. ;  greatest  diameter,  7.5  mm. 

Holotype. — No.  4709,  Paleontological  Research  Institution. 

Occurrence. — Danville  Landing  beds,  locality  6  (type)  ;  20. 

Genus    LEVWRUSUS    Conrad,    1865 

Conra«i,  Am.  Jour.   Conch.,  vol.   1,   1865,   p.   17. 

(ienotype  by  subsequent  designation,  Cossniann  (Essais  Pal^oeonch. 
eunip.,  4  liv.,  1901,  p.  14),  Fu-sus  traheatus  Conrad.  Eocene.  United  States. 
Palmer,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  326,  pi.  51,  figs.  3,  6, 
12;    pi.  85,  fig.  2. 

Lievifusus   mortoniopsis   carexus    (Harris)  Plate    49,   figs.   9,    10 

Fuisus  morioni  cdrexus  Harris,  1895,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 

vol.   XEVII,  p.   72,   j)l.  7,  fig.   5.     Non    Harris,    1896,    op.    cit.,    vol. 

XLV^IiI,   p.   472,   pi.    18,   fig.    12      -    Tritonoatractun  pearlensis   moni- 

(jomtrieniiis    (  Vaughan) . 
Leiifusas    nwrionioptih    carcxua    (Harris),    Palmer,    1937,    Bull.    Amer. 

Pale<mt.,  vol.  VII,  No.  32,  p.  331,  pi.  49,  figs.  11,  13,  14. 

The  difference  between  this  form  and  Triton oatractus  pearl- 
ensis mont(jofneriensis  (Vaughan),  with  which  it  may  be  con- 
fused, is  discussed  under  the  latter  species.  I  have  found  only 
one  specimen  of  this  species  in  the  Jackson.  The  shell  lacks 
the  pronounced  medial  carination  of  the  lower  Claiborne  form. 

Dimensions. — Height,  19  mm. ;  greatest  diameter,  12  mm. 

Speciifien  fi(/i(red. — No.  4708,  Paleontological  Research  Insti- 
tution. 

Occurrence. — Moodys  Branch  marl,  locality  10. 
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LfitfmJtw  ;«i</«n|Kirriij(  Maury.  19('9,  Am.  Jour.  SeL,  toL  XXVII,  p. 
XiS,  fig.       '  "  ' 

Auioug  a  quantitv  of  fo«iU  Imtelj  eollecteU  br  Professor  G.  D.  Hmrris 
at  Mout^mery.  Lituisuina.  from  the  JackaoB  horiaon  of  the  Eoeene  ia  a 
\^T\  mt«*rvstiug  s^iecit^  w^.ieb  form:^  a  [«erfeet  eoniu^ing  link  between 
LfVijtum*^  ana  FrnJifur.     A  jMXrn  8(>e«imens  were  found. 

Tue  relationship  of  tne  iwo  groera  was  |(ointe«i  out  some  vemrs  ago  bj 
I>r.  Ikall  iAU.i  FTofe5»or  Harris.  Dr.  Dall  in  IdSK*  sUted  that  Fulgnr, 
whicu  t<Htk  itc>  ri«^  in  .be  EiKvne,  was  descended  from  sach  forms  as 
L-i  ly'iuu*  Blaktx  aad  tmbtatM*^  Pro  feasor  Harris  later  noted  the  tend- 
tucv     suowu     i*T     uiAiiv     Lfit'Mti     u*      revert      to     an      aneestml      Plru- 

•  •  •  • 

ri«t(«fli«i-like  form  anvi  traee<i  the  deri\^tion  of  Fwigmr  trook  Flrmrototma 
ti^rough  Smt*iH4i.  Lcft/iuriM  .f«57i«dd-like  forms  ,  Len/kMu  {,a«len'-Uke 
forms-.    L^itM^em*      rro&fdTM^Iike    forms  .    Lfvifmsm*   Bns»neri    to    Fmlger 

But  Ltvi  imbw  BniMM^r^  Harris  in  aa^iition  to  aboukier  spines  is  oma> 
nirnte*i  by  a  row  of  twelve  nv»< rales  on  tiir  center  of  the  bodj  whorL  The 
Mo&tg\*mo;y  si^U  is  without  the  >ligr.t^i^  :rae^  of  Utis  row,  and  as  shown 
ii.  the  acct.tm|auying  ligure,  {treses ts  such  a  siriking  nMemblance  to  Fml^mr 
TLat  i:  might  almvist  be  taken  as  ^^ne  of  the  many  varietal  forms  of  Fml^ur 
jr|*t«4cY''.  I  be  spir^.  however,  is  almofi  exaeily  thai  of  Letifusu*  Bram- 
«en.  To  en:(*hasiie  toe  fact  that  it  i$  the  atoat  -linee;  anoMtor  of  Fuigmr 
fci^own.  tr^e  name  *toJc*ri;io'r  ^  LjkS  i^vs  gi^en  to  the  MontgosBerr  abelL 
— [Maary.   l^-zd.] 

Nuclear  whorls  are  dcstrc'ved  on  all  specimens.   Postniiclcar 
whorls  are  sharpHv  carinatevi  with  rhe  margin  of  the  carina  no- 

•v-se.  Whorls  are  C-\ere:  with  dne  sp:ral  threa.is  over  :he  whole 
>!:el'  an.:  are  sh^htl;  cvarser  ,  \er  ihe  cor>Ca\e  area  of  the  lK-d> 
»\  hv  r*.  Twelve  .r  thirrerr.  a  ell- :e\  el-. '..•e.:  r.<.-ies  occur  on  ihe 
v"^r:na  •;:  :>-e  lxv:\  '.\-::r"..  Al:l::Ui:h  ti:e  S-Oy  \fc-hori  is  sharpCy 
:r.:r.>:are-:  '>el:'.\  the  cdnita,  r.^ies  iv  i>:<  ievciop  ak>n^  the 
""  A"'-'''^^L 
Ttjs  ^t5^::e^    liners  fr.n:  L    :'znK<'-',  in  hi\~tr:^  c*cl\   c-oe  re* a 

:  n.-:es     r  s vines   . ::  the  -••.:■•    .vh  rl.  1    -•^j«n«"r:  ili^.  has  the 

.- -....\.jt.c- t.< .-.c   «-•-*-_•     •s..'-..    _*-jcsk.ere^    a^    0--»szri.    a 

. —  -   .-  *\    .-   --..v.-.e-.t  ^'w' .e^  cx->we — 


^--  -'-J. —  •  — e .^.-     ._.   >>e'. — eri'^  _.  ...e  >»iecte5'  v.ou-ecre* . 


■»  p  -  .  -  .  .-      - 

-.   -• — .^ — ^-:-   —  -->-w----    n..\e.c..    .ti.er  ^-L_©ct:vti>   c.-cxain 

■•I  "  ■  •         "-•  >  r  -  y  ' 

—  •. — I.?  -- - —    ••  ' .: —   ^- —      -»i.j,k.   .  v^jL. (.er  i^anvim^^.  '^'ua- 
jr.  ti    J",  .f     ir.vi     ^  U- •.  ?.    ^- .  u:s:  j.:*i.      .  ,'.e    si^Jies    tJ*.— s     .vjurs 

■-..'.  —  -T".^. ^/!.    _5   I-  ■'         -  —    "i:v-       iTTtJ-ttst     iiviitieter 
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Occurrence. — Moodys  Branch  marl,  Montgomer>',  La., 
(type)  ;  locality  lO.  Yazoo  clay,  locality  2;  12  (probably  Tullos 
member).     Danville  Landing  beds,  locality  20. 

Lt«TifuiiU8  branneri  Harris  Plate  49,  figs.  12-14 

LtiijU6Uit  branntri  Harris,  1894,  Aim.  Kept.  Geol.  Survey  Arkausas  for 
iSiiii,   vui.   11,   p.    Itt.i,   pi.    VI,   tig.   8;    Harris,   1895,   Acad.   Nat.   Sci. 
i'nilauelpiiia,    Proc,    voi.    XL.V'11,    p.    70;    Harris,    189G,    Acad.    Nat. 
8ci.  Phiiadelpi.ia,  Proe.,  vol.  XLVIll,  p.  47:i,  pi.  XIX,  fig.  1;   Veatch, 
190G,  U.  8.  Gtoi.  buivey,  Prui.  Paper  40,  pi.  XX,  figs.  5,  5a. 
Ine  general  t'eaUires  of  this  species  are  well   represeuteil  in  the  figure, 
except  tnat  it  was  drawn  fruni  a  yuuug  specimen,  hence  the  spire  is  slight- 
ly too  long  in  proportion  to  the  remainder  of  the  shell.     This  is  rendered 
luuie  noticeable  from  the  fact  tnat  ihe  canal  has  been  broken  off. 

bpecitic  characters:  Body  whorl  ornamented,  (1)  on  the  shoulder  by 
u  row  of  short,  Hattened,  snarp-pointed  tubercles  (about  12  in  number), 
(2)  in  tiie  middle,  by  a  row  of  Hattened  obtuse  modulations  (about  12 
in  nunibi>r;,  (3)  still  lower  by  an  obtuse  spiral  ridge  over  which  the  lines 
of  growth   are  olten   prominent   and  distinctly   arcuate. 

Tne  specimen  figureii  is  from   Wadsworih's  well,  Drew  county. 
The    body    whorl    of   one   specimen    from    White    Bluff    has    a   diameter 
of  two   inches. 
Localitieit: 

White  Bluff,  Arkausas  River,  Ark. 
station   2408,   Waiisworth  's  well.   Long   Prairie,   Drew   county,   Ark. — 
[Harris,   1894.] 
This  species  was  describe<l   from   a  young  specimen   found   in  soutliern 
Arkansas.     Fragments  of   larger  specimens  were   found   by   the  writer  at 
White   Bluff  on  Arkausas  River,  and   still  others  in  the  Jackson  beds  of 
Mississi]>pi.     This  is  by  far  the  most   perfect  large  specimen  yet  kuowu. 
its  close  relationship  to  Fulgur  must  be  evident  to  all. 
Locality,   Jackson,   Miss. — [Harris,   1896.] 

There  is  considerable  modification  in  the  sculpture  in  the  on- 
togeny of  this  species  as  may  be  sunnised  from  a  comparison 
of  the  illustrations  of  young  specimens  witli  that  of  a  large 
adult. 

Nuclear  whorls  consist  of  4  or  4^  whorls,  the  early  four 
smooth,  followed  by  a  short  stage  with  longitudinal  curved  ribs 
which  in  turn  passes  into  the  fully  sculptured  postnuclear  whorls. 
There  is  no  demarcation  between  nuclear  and  postnuclear 
whorls.  The  axial  ribs  are  ^crossed  at  first  with  about  eight  fine 
spiral  ribs.  After  the  early  one  or  two  postnuclear  whorls,  the 
whorls  are  sharpl\  carinated  submedially.  The  sutures  are  im- 
pressed and  on  the  young  shells  there  is  an  excavated  area  be- 
low the  suture. 

The  nuclear  whorls  of  this    species    are    similar  to  Tritonoa- 


oo^y  ^»;^;,  anten°\^^«..  across-       ^^.,    great 

The  spc^        ^  at^A  ^^^    Wattes,  ^^  ,  .     ^reW,  ^     . 

^-  .00**--  't:^e.   ^^^«'  "''^  ^   ..Oct.,   f  ?5U^T^S-5^*' 

V»'^  wo  \»^''  .r-  \»^'''"  Bvfti^'-^*-  •*  «ent^  "^      i\PT  o^ 

^^^  it-rOH^ 
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Family  FASCIOLARIID^ 

Genus   LATIRUS'O   Montfort,   1810 

Montfort,  Coiichyliol.  Syst.,  t.   2,   1810,  p.  531. 

Genotype  by  orij^iiial  ilesijjnatioii,  L.  aurantiacus.  Montfort  ( -^Fusns 
filosus  Lamarck,  Hist.  nat.  An.  sana  Vert.,  VII,  p.  129  —M,  (fibbulwi 
Gmelin,  13' ed.,  1791,  p.  3557).  Living.  New  Holland.  Tryon,  Manual 
Conch.,  vol.  Ill,  1881,  pi.  67,  fig.  117;   pi.  68,  fig.  126. 

The  Eocene  species  which  I  have  grouped  under  Latirus 
differ  from  the  genotype.  The  umbiHcus  is  not  so  great  in  the 
Eocene  species,  and  the  pHcations  on  the  cohimella  and  denti- 
culations  on  tlie  inner  margin  of  the  labrum  are  more  conspic- 
uous than  on  the  typical  species. 

Latirus  humilior   (Meyer)  Plate  50,  figs.  14,  15 

Turbinella  hnmUior  Meyer,  1885,  Am.  Jour.  Sci.,  vol.  XXIX,  pp.  464,  468. 

Latirus  humilior  Meyer,  1886,  (Jeol.  Survey  Alabama,  Bull.,  vol.  1,  pt. 
II,  p.  74  partim,  pi.  2,  figs.  20,  20a.   ^ 

Ltiihi/rii.s  humilior  (Meyer),  Cossniann.  1901,  Kssnis  Paleoeou(  h.  eomp., 
4  iiv.,  p.  42. 

A  sjHX'ies  in  Jackson,  TurhineUa  humilior,  n.  sp.,  differs  from  Turbinel- 
la protracia  C.  in  being  shorter  and  stouter  ami  having  a  somewhat  re- 
flected canal.  The  two  jspeciej*  agree  otherwise;  for  instance  the  follow- 
ing marks  at  the  mouth  are  common  to  both.  On  the  inner  lip  thene 
are  three  little  j)rominent  folds;  on  the  posterior  part  is  a  callous  prom- 
inence; in  a  certain  rather  large  distance  from  the  outer  lij)  there  are 
seven  elevated  striae  witliin,  at  the  beginning  of  the  canal  is  a  tooth-like 
prorninencc. 

In  the  younger  sjiecimens  from  Jackson  the  canal  is  straiter  than 
in    the   older  ones. — [Meyer,   1885.] 

As  the  ilhistrations  of  Meyer's  type  specimens  depict,  there 
is  ^reat  variation  in  the  amount  of  umhihcal  gaping  and  in  the 
l<?ngth  of  the  canal.  As  none  of  the  si)ecimens  whicli  I  have 
.stu(lie(i  seems  to  coincide  with  the  characters  of  Meyer's  type 
c)f  L.  humilior,  I  am  using  varietal  names  to  desi<:nate  the  forms 
which  1  have  found  most  common. 

Dimensions. — Height,  3<S.3  mm.;  greatest  diameter,  15.5 
mm.;  height.  17.3  mm.;  greatest  diameter,  7  mm.   (types). 

Types. — Geology  Department,  the  Johns  H()f)kins  University, 
Baltimore,  Md. 

Ocenrrence. — Moodys  Branch  marl,  Jackson,  Miss.   (Meyer). 

Latirus  humi'  or  urbanua,  n.  var.  Plate   50,  figs.  3-6 

Nucleus  composed  of  3i/>  to    4    smooth    whorls;    the    first 

'*^Latirus  \\\  the  original  si>elling  of  the  name  hence  is  used  in  preference 
to  the  nrieudca  form  Lathyrus, 
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minute,  others  enlarged,  the   whole  elevated ;  a  portion  of  i7 
last  of  the  nuclear  whorls,  for  a  short  distance,  has  longitudiir 
curved  ribs.   Postnuclear  whorls  begin  with  coarse  spiral  ril 
either  irregularly  equal  in    size    or    alternating,    about    six 
number,  crossed  by  large  nodose  longitudinal  folds.  There  is< 
slight  constriction  or  collar  below  the  suture  on  the  early  whoi 
such  a  collar  becomes  more  obscure  in  later  growth.  The 
volving  ribs  increase  in  number  with   nine  or  more  primal 
on  the  whorls  of  the  spire.    The  major  rrbs  are  alternated  wit 
finer  series.  There  may  be  from  six  to  eight  longitudinal  fol 
more  commonly  seven  or  eight.  The  spiral  ribs  alternate  in 
over  the  body  whorl. 

This  species  differs  from  L.  jacksonensis    (Aldrix:h)    in  rtc 

number  of  spiral  lines.  There  are  about  four  spiral  ribs  on        the 
first  whorls  of  L.  jacksonensis  and  that  basic  pattern  of  the       re- 
volving lines  remains  on  the  whorls  of  the  spire  increasing-   to 
more  on  the  penultimate  whorl.  On  L.  urbanus  there  are  at:>out 
six  primaries  on  the  whorls  of  the  spire,  increasing  to  nin^   or 
more. 

Apparently  the  L.   humilior  species-group  was  derived  from 
the  L.  moorei  stock  of  the  lower  Qaibome.  The  nuclear  whorls 
and  general  appearance  of  the  shell  are  alike  in  the  two  groups 
at  different  horizons.     L.    moorei    varies    considerablv    in    t\it 
prominence  of  the  constriction   or  collar  below  the  suture  and 
in  the  arrangement  of  the  size  of  the  revolving  ribs. 

Dimensions. — Height,   50  mm. ;  greatest   diameter.    19  mm. 

Types. — Holotype,   No.  4715;  paratype,   No.  4716,   Paleonto- 
logical  Research  Institution. 

Occurrence. — Moody s  Branch  marl,  localities  785  (type) 
881;  883,  10,  15;  1;  923;  1 121.  Jackson  of  Arkansas,  localit 
897. 

Latirus   humilior  cojrnatus,   n.  var.  Plate  50,  figs.  7,  11 

Nuclear  whorls  composed  of  y/2   or  4   smooth   whorls;  f 
minute,  others  enlarj^ed,  whole  elevated  ;  last  ix)rtion  of  the 
wborl  for  a  short  space  has  curved  loni^itudinal  ribs :  the  [ 
nuclear  whorls  begin  with   four  or   five  coarse  spiral  ribs, 
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sometimes  a  sixth  fine  one  just  above  the  suture.  The  lower  two 
revolving  cbstae,  excluding  the  sixth  fine  thread,  are  more  promin- 
ent than  the  others  and  remain  so  over  all  the  whorls.  There  is 
a  <:ollar  below  the  suture,  most  conspicuous  on  the  posterior 
whorls.  There  are  five  or  six  spiral  ribs  on  the  whorls  of  the 
spire,  varying  in  strength;  additional  fine  lines  may  develop  on 
the  penultimate  whorl.  The  whorls  are  excavated  below  the  su- 
tural  collar  and  contain  fine  revolving  threads.  The  spiral  ribs 
alternate  in  size  over  the  surface  of  the  body  whorl.  There  are 
six  to  eight  large  longitudinal  nodose  folds.  The  beak  and  canal 
are  medium  in  length.  There  are  eight  or  less  plications  on  the 
interior  of  the  labrum  with  three  or  less  plications  on  the  la- 
bium, with  the  inner  lip  angulated  or  toothed  where  it  meets 
the  canal. 

This  variation  resembles  most  L.  humilior  jacksonensis  of  the 
species-group.  It  differs  from  that  form  in  having  the  longi- 
tudinal folds  more  enlarged  and  the  outline  of  the  whorls  more 
excavated.  In  L.  cognatus  the  longitudinal  folds  or  nodes  are 
enlarged  on  the  body  whorl. 

So  far  this  variety  has  been  found  only  near  Montgomery, 
lx>uisiana.  The  group  may  represent  only  a  local  modification. 
Dimensions. — Height,  36  mm.;  greatest  diameter,   15  mm. 
Types. — Holotype,  No.  4718;  paratypes.  No.  4717,  4719,  Pal- 
eontological  Researxrh  Institution. 

Occurrence. — Moodys  Branch  marl,  localities    10,   15,   1054. 

LAtirns   humilior   jacksonensis    (Aldrich)  Plate   50,   figs.   8-10 

Ffisciolaria  Jackaonensis  Aldrich,  1885,  Cincinnati  Soc.  Nat.  Hist.,  Jour., 
vol.  VIII,  p.  150,  pi.  2,  fig.  12;  Aldrich,  1886,  Geol.  Survey  Ala- 
bama, Bull.  1,  pt.  I,  p.  22,  pi.  2,  fig.  12. 

Latirus  jacksonetusis  (Aldrich),  Palmer,  1937,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  32,  p.  343. 

Shell  long-oval,  solid;  whorls  seven  or  eight,  convex;  surface  with  num- 
erous revolving  lines,  and  about  eight  ribs  on  each  whorl;  suture  deep; 
apex  sharp;  longitudinal  ribs  on  spire  rounded  and  prominent,  more  faint 
on  the  body  whorl,  which  is  covere«l  with  raised  lines,  alternating  with 
fainter  ones;  beak  short,  recurved;  canal  contracted;  aperture  oval;  outer 
lip  sharp,  with  revolving  lines  reaching  the  viifiiey  plicate  within,  plica- 
tions about  eight,  not  reaching  the  edge;  inner  lip  angulated  and  toothed 
wl-ere  it  meets  the  canal;  also  three  plications  higher  up;  a  callosity  at 
the  upper  end;  cnllus  reflected  over  the  body  whorl,  leaving  a  slight  open- 
ing or  false  umbilicus.     Length,  one  inch ;   breadth,  one-half  inch. 

Localitjf,  Moody 's  Branch,  Jackson,  Miss. 
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ThLs  shell  bears  a  wonderful  rciJcmblance  to  Vrosalpinx  cinerus  Say^ 
and  may  belong  to  the  Muriels;  it  diflPers,  however,  in  the  plications  on 
the  inner  lip;  it  is  close  to  Fasciolaria  Moorci,  Gabb  from  Texas. — [Aid- 
rich,  1885.] 

About  ^yi  nuclear  whorls,  the  first  minute,  the  whole  elevat- 
ed ;  early  three  whorls  smooth,  followed  by  a  portion  with  well- 
developed  curved  longitudinal  ribs ;  |X)stnuclear  whorls  be^in 
with  large  nodose  longitudinal  folds  crossed  by  coarse  spiral 
lines.  There  are  four  spiral  ribs  with  wide  interspaces  on  the 
early  postnuclear  whorls.  The  four  primary  ribs  continue  on  the 
whorls  of  the  spire,  with  the  lower  two  commonly  more  promin- 
ent. Between  the  primaries  there  are  one  or  more  fine  revolv- 
ing lines.  On  large  specimens  in  old  age,  there  may  be  five  or 
six  primaries.  The  margin  of  the  whorl  just  below  the  suture 
forms  a  collar  with  the  spiral  lines  finer  along  the  lower  area. 
There  are  about  eight  longitudinal  folds  which  may  be  less 
prominent  on  the  body  whorl.  There  is  a  slight  excavation  just 
above  the  suture.  The  spiral  ribs  alternate  in  size  over  the  body 
whorl. 

Meyer  united  L.  jack'sonensis  (Aldrich)  with  the  L.  humilior 
previously  named  by  Meyer.  There  is  a  i^neat  deal  of  variation 
in  the  /..  hufnilior  species-i]^roup  so  that  I  am  retaining  the  two 
names  to  designate  some  of  the  changes  in  form  and  sculpture. 

The  illustrations  included  herein  for  L.  jacksonensis  have  l)cen 
compared  with  the  holotype  and  they  seem  to  portray  a  shell 
of  the  tv'pical  characters. 

Dinierisiorts. — Height.  2^./  mm.;  greatest  diameter,  11.2  mm. 
(holotype). 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type>  ; 
localities  8;  10,  883,  1054;  i. 

Latirus  suturalis   Johnson  Plate   49,     fisr.    6 

LatiiHs  sutiniilis  .lolinson,  1899,  Acn*!.  Xnt.  Sci.  P}iil:ideli)hia,  Prc^c,  vol. 
LI,  J).   7.'{,  }»l.   1,  fig.  (1. 

Sliell  fuaiforni,  whorls  seven,  the  three  apicnl  whorls  sinootli,  tho  lower 
one  witli  a  few  smooth  longitudinal  ril»s,  followetl  hv  the  general  sculp- 
turing of  tlK'  s))ell  which  consists  of  (Mght  longitudinal  ribs,  which  aro 
crossed  by  prominent  revolving  ridges,  three  on  the  sjjiral  wliorla  and  ei^lit 
on  the  body  whorl,  small  revolving  raised   lines  alternate  with   the  ridges, 
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junction  of  the  revolving  ridges  and  longitudinal  ribs  subnodose,  longi- 
tudinal ribs  interrupted  alK)ve  tlie  Huture,  forming  a  deep  wutural  area, 
interior  oi"  the  outer  lip  with  live  teeth-like  ridges,  colinnella  with  three 
prominent  plaits.     Length  8  mm.,  greatest  diam.  4  mm. 

Three  s].eeimens  from  the  material  coUecte«l  by  Thomas  A.  Morgan  at 
Jack,  on,    Miss. —  [<)ohnson,    181)9.] 

Hulotypc. — No.  9610,  Academy  of  Natural  Sciences.  Thiladel- 
]>hia.  Pa. 

Occurrence. — Moodys  liranch  marl,  Jackson,  Miss   (-ype). 

Subgenus   DOLICHOLATIRUS   Bellardi,   1884 

Belh'.rdi,  I  Mollusehi  dei  terreni  terxiarii  del  Tiemonte  e  della  Liguria, 
pt.  IV,  1884,  p.  ;i8;  Mem.  Keale  Atead.  Sci.  Torino,  si'r.  II,  Tom.  XXXVll, 
1886,  p.  .'58.     Date  given  by  BellarMi  and  Saeco  as  188.'i. 

Kubgenotype  by  subsetpieiit  deslt;niiti()n,  Cossmann  ( Essais  Pal^oconch. 
comp.,  4  liv.,  1901,  p.  2:i)j  Turbindlo  Bronui  Miehelotti  (Foss.  Mioc,  1847, 
pi.  X,  fig.  15).     Miocene.     Italy.     Bellarni,  loc.  cil.f  pi.  il,  tigs,  lij,   14. 

LatiruB    (Dolicholatirus)    leaensis   Harris  Plate   oO,    figs.    1,   2 

Latirus  Iniensin  Harris,  1896,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol. 
XL\  III,  p.  47L»,  pi.  XVIII,  fig.  m. 

UolUholathyruH  Unnua  (Harris;,  Cossmann,  l9Ul,  Kssais  Pal^oconch. 
comj).,  4   liv.,  p.  24. 

Specific  characterization.  Size  and  general  I'oim  as  indicated  by  the 
figure ;  whorls  11;  1  aii«l  12  smo()th ;  A  rather  finely  costate,  remaining 
spiral  whorls  with  eight  raiher  low  costa',  consi<lerably  wider  than  the 
interspaces,  and  arrangeil  so  that  those  on  each  succeeding  larger  whorl 
are  a  little  behind  those  of  the  prece<ling  or  smaller  wnurl,  and  hence, 
although  in  line,  the  line  falls  back  perhaps  Vi  revolution  from  apex 
to  base;  spiral  lines  on  each  Wiiorl  6,  large,  with  an  equal  numlxT  of 
intermediate  stria*.  Body  whorl  ornamented  by  8  cos  iv.  and  alternate 
spiral  lines  to  the  end  of  the  canal.  Aperture  contracte<l  above  and  be- 
low;   columella  with   2   fairly   well   defined   plaits. 

Locality,    Jackson,"   Miss.-     [Harris,    1896.] 

Dimensions-  llei^^iit,  40.3  mm.  canal  (broken »  ;  gieatest 
diameter,  1 1.6  mm.   (holotyiK*). 

Holotype-  -No.  ^)04^.  Academy  of  Natural  Scier.ces,  Philadel- 
phia, Pa. 

Uccurrence, — Moodys  Branch  marl,  Jackson,  Miss,  (^tyix*)  ; 
localities  785,  881  ;  SS^;  i  ;  922.  Danville  Landing,'  heds,  local- 
ity 6. 

Genus  TRITONOATRACTUSS"  Cossmann,  1901 

Cbssmann,    Kssais  Paleoconch.  comp.,  4   liv.,   1901,  p.  54. 
Genotype    by    original    designation,    Fasus   pcarlfnsi,^    Ahiridi.      Jackson 
Eocene.     Southern    United  States.      Plate  51,  figs.  8,  9. 

'^I'Probably    Cossmann    meant    the    name    to    be    Tri'onatractuH    for 
referring  to  the  genus  on   the  necond   juige   of   his  discussion    (p.   55) 
spells  it  so  and  also  in  the  explanation  of  plate. 
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Tritonoatractus   pearlensia    (Aldrich)  Plate    61,   figs.   8,  9 

Fusuit  Boettgeri  Meyer,  1885,  Am.  Jour.  JSci.,  vol.  XXIX,  3d  ser.,  pp. 

464,  468. 
Fvams  pearlensis  Aldrich,   1885,   Cincinnati   8oc.   Nat.   Hist.,  Jour.,   vol. 
VIII,  p.  152,  pi.  3,  figs.  17a,  17b;   Aldrich,   1886,  G«ol.  Survey  Ala- 
bama, Bull.,  No.  1,  pt.  I,  p.  21,  pi.  1,  figs.  17a,  17b;  Ball,  1890,  Wag- 
ner Free  Inst.  Sci.,  Trans.,  vol.  3,  pt.  1,  p.  147. 
PtychatracttM    (Tritonoatractus)    pearlensis    (Aldrich),   Cossmann,    1901, 
Essais  Pal6oconch.  comp.,  4  liv.,  p.  54,  pi.  IV,  figs.   16,  17   Tritona- 
tractus. 
In   Jackson  and  Vicksburg   occurs   a   species,   Fusus  Boettgeri*   n.   sp., 
*In  honor  of  my  friend,  the  able  and  careful  naturalist,  Oscar  Boettger, 
in  Frankfurt,  A.  M. 

closely  allied  to  Fusus  subtenuis  Heilpr.  from  Wood's  Bluflf.  The  only 
essential  difference  seems  to  be  that  the  Jackson  form  has  the  inner  lip 
covered  by  callus  on  which  there  are  numerous  little  prominences,  while 
this  callus  does  not  exist  in  F.  subtenuis, — [Meyer,  1885,  F,  Boettgeri.'l 

Shell,  small,  fusiform,  with  eight  whorls,  surface  covered  with  prom- 
inent revolving  ridges  and  longitudinal  folds ;  suture  deeply  impressed ; 
whorls,  convex;  apex,  pointed,  smooth,  first  whorl  below  also  smooth; 
center  of  each  volution  almost  carinate;  body,  whorl  with  four  prominent 
revolving  ridges,  nodular,  situated  on  the  central  part  of  the  whorl,  less 
prominent  ones  above  and  below;  lines  of  growth  give  the  shell  a  pitted 
appearance;  aperture,  nearly  half  the  length  of  the  shell;  canal,  straight, 
contracted;  columellar  lip,  with  a  reflected  callus  and  plicate-dentate, 
its  whole  length;  outer  lip,  incurved,  plicate  within.  Length,  6/10; 
breadth,   3/10   inch. 

*This  may  be  the  species  mentione<l  by  Meyer,  Am.  Jour.  Science,  June, 
1885,  under  the  name  of  Fuaus  Bociigtrij  but  without  description  or  fig- 
ure. 

LocaJity. —  MooiIv'h   Branch,  Jackson,   Miss. —  [Aldrich,   1885.] 

T.  pearlensis,  s.  s. — Nuclear  whorls  consist  of  3!/^  to  4^j 
whorls  of  which  three  to  four  are  smooth,  the  smooth  stage  pass- 
es into  a  very  convexly  curve<l  longitudinal  ribbed  stage  for  a 
short  distance,  followed  by  the  postnuclear  whorls.  The  axial  ribs 
become  less  convex  and  are  crossed  by  coarse  spiral  ribs,  at  first 
about  six  in  number.  There  is  no  sharp  demarcation  between 
nuclear  and  postnuclear  whorls.  The  nuclear  whorls  are  ele- 
vated, the  first  one  minute.  Tlie  shell  is  irregularly  varicose, 
more  commonly  just  back  of  the  exterior  of  the  labrum. 

T.  pearlensis  is  an  exceedingly  variable  species  and  the  vari- 
ations are  continuous.  The  typical  form  was  described  of  abc)ut 
the  mean  in  rib  dcveloj>nient.  The  extreme  in  one  direction, 
that  of  greatest  ornamentation,  is  covered  In  the  name  mont- 
(jomeriensis  V'aughan.  The  other  extreme,  that  of  decrease  of 
ornamentation,  1  have  designated  dan7'il!ciisis.  Such  naming, 
where  tlie  changes  in  the  si)ccies  can  be  traced  and  connected, 
does  not  seem  justifiable.     Since  two  of  the  names  were  already 
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available  and  the  degree  of  difference  between  the  two  radicals 
is  great,  the  use  of  several  names  to  designate  the  variations  ap- 
pears practical. 

Meyer's  name  for  probably  this  species  was  given  first  In 
spite  of  Aldrich's  remark  (1885,  p.  21)  that  the  name  was  pre- 
occupied I  have  not  found  it  to  be  so.  Meyer's  description  is 
meagre,  a  figure  was  not  given,  and  the  type  is  not  available. 

Dimensions. — Height,  17  mm.;  greatest  diameter,  8  mm.. 

Holotype. — Department  of  Geology,  the  Johns  Hopkins  Uni- 
versity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Moodys  Branch,  Jack- 
son, Miss,  (type);  localities  921,  881;  900,  1098;  10,  1054; 
1 1 19,     Danville  Landing  beds,  localities  6,  886. 

Tritonoatractus  pearlensis  montgomeriensis  (Vaughan)     Plate  51,  figs.  4-7 

Fusns  miyrioni  Lea  var.  near  carexus  Harris,  1896,  Acad.  Nat.  Sci.  Phila- 
delphia, Proc,  vol.  XLVIII,   i>.  472,  pi.  XVIII,  fig.   12. 

Non  Fu»u8  morion  i  carexus  Harris,  1895,  Acad.  Nat.  Sci.  Philadelphia, 
Proc,   vol.   XLVII,   p.   72,  pi.   7,  fig.  5. 

FuHiM  montgomcriensis  Vaughan,  1896,  U.  8.  Geol.  Survey,  Bull.,  No. 
142,  p.  35,  pi.  Ill,  fig.  2. 

For  size  and  form  see  figure.  Whorls,  10;  l-'A  smooth;  4  costate,  with 
obscure  revolving  lines;  4-7  costate,  13  costae,  four  prominent  revolving 
lines,  one  on  the  median  portion  of  the  whorls,  two  between  this  median 
line  and  the  suture  (alwve),  an<l  one  below  it.  The  median  line  and 
the  one  below  it  are  about  equal  in  prominence.  On  7,  finer  interme<li- 
ate  lines  between  the  coarser.  On  whorls  8,  9,  and  10  the  line  on  the 
meilian  portion  becomes  more  i»rominent,  forming  a  carina.  The  other 
revolving  lines  coarse,  alternate  in  size.  Outer  lip  striate  within;  colum- 
ella covered  with  a  deposit  of  callus,  which  has  striations  corresponding 
to  the  more  prominent  revolving  striffi  of  the  part  of  the  shell  over  which 
it  is  lai«l  down.  There  are  a  few  granulations  (five  can  be  seen  in  the 
type  specimen)  on  the  columella  callus  at  the  posterior  end  of  the  canal. 

Locality, — Montgomery    ( Vaughan) . 

Geological  horizon. — Jackson. 

Type  in  the  United  States  National   Museum. — [Vaughan.   1896.] 

The  nuclear  whorls  are  similar  in  this  variety  to  that  of  the 
typical  form.  I  believe  the  original  description  in  regard  to  the 
revolving  ribs  of  whorls  4-7  should  be  revised.  There  arc  two 
revolving  lines  below  the  median  rib  or  carina  and  the  suture 
and  two  revolving  lines  above  the  carina  on  the  early  whorls. 
Secondary  revolving  ribs  develop  above  and  below  the  carina. 
Above  the  median  rib  the  secondaries  may  increase  in  size  until 
they  attain  the  size  of  the  primaries.  The  callus  extending  along 
the  parietal  and  columellar  areas  may  stand  out  from  the  area 
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behind  and  such  formation  may  extend  down  the  canal.  Irregu- 
lar obscure  varices  may  occur,  particularly  back  of  the  exterior 
border  of  tlie  labrum. 

This  variety  may  be  confused  with  Lczifusiis  mortoniopsis 
cqrexiis  ( Harris )'*^  because  of  the  conspicuous  median  carina 
and  general  similarity  of  sculpture  However,  the  two  species 
belonij  to  different  ijcnera  and  mav  be  differentiated  readilv  bv 
the  presence  of  dentations  on  the  collarlike  columellar  callus 
of  T.  pcarlensis  monf(/omcriensis.  l^ic  spire  is  higher  with  more 
whorls  in  T.  montijomeriensis  than  in  /..  carexus.  T.  montgom- 
cricnsis  imitates  the  ornamentation  pattern  of  L.  carexiis.  Prof. 
Harris  reported  L.  carexus  from  the  Jackson  Eocene,  however, 
the  illustration  he  gave  v/as  one  of  T.  montijomeriensis,  and  he 
speaks  of  the  many  different  forms  intimating  that  he  had  a  large 
quantity  of  individuals.  Abundance,  a  fact  in  itself,  suggests, 
but  does  not  prove,  that  the  form  he  had  in  mind  was  T.  mont- 
(jomcriensis.  I  have  found  from  near  Montgomery,  Louisiana, 
one  si>ecimen  which  belongs  to  Levifiisus  mortoniopsis  carexus. 
The  presence  of  such  a  shell  verifies  the  statement  that  L.  car- 
exus is  f()un<l  in  the  Jackson  iMiccne  but  ai)i)arently  the  species 
is  rare. 

Dimcnsions.~-llc'\iJl\\t,  ly  nun. ;  greatest  diameter,  14  mm. 
(medium). 

Holotypc.  No.  147035,  Tnited  States  National  Museum, 
Washington,  1).  C. 

Occurrence. — Moodys  P>ranch  marl,  Montgomery,  La.  (tN-pe")  ; 
locahtics  10.  11,  15.  883;  '/'^^\  ^^1^\  •^  Danville  Landing  be<ls. 
localities  ().  ><'!M).     Jackson  of  Arkansas.  localit\    1046. 

Trilonoatractus   pearlenHis  daiivilh  nsis.  ii.   vai.  Plate   51.  fiyrs.   1-3 

Nuclear  whorls  consist  of  4V0  whorls.  4  or  more  of  which  are 
smooth ;  the  smooth  stage  passes  into  a  curved  longitudinal 
nbl)od  i)eriod,  which  in  turn  is  followed  by  the  postnuclear 
sculj)ture.      There   is   no   demarcation   between   the  nuclear  and 

^1  Mm  lis.  (i.  1).:  Acad.  Nat.  tSd.  I'liilaHclphia,  i'r.M-.,  mA.  XLVII,  v. 
7L\  |.I.  7.  \\<z.  •'»  """  H.-inis,  is'Mi,  „/;.  r/7.,  vol.  Xi.Vill.  \k  472.  |.l.  IS. 
tig.    1L\      Soc    I\-ilnuM-,    Bull.    Amor.    Palt'out.,    vol.    VII,    No.    ;;l\    UKi7,    p. 

•::!l.  pi.  49,  tigs.  11,  i;{,  14. 
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postnuclear  condition  of  development.  The  axial  ribs  are  crossed 
by  six  or  seven  spiral  ribs  which  continue  over  the  reniaimler 
of  the  shell.  The  whorls  may  be  roumled  or  the  median  re- 
volving rib  may  slightly  carinate  the  whorl.  The  spiral  ribs 
are  generally  uniform  in  size,  they  may  be  irregular,  secondary 
revolving  lines.  An  obscure  but  moderately  large  varix  oc- 
curs back  of  the  exterior  margin  of  the  labrum.  The  dentation 
of  the  labrum  and  of  the  columellar  callus  is  typical  but  the  callus 
of  the  .columella  is  not  so  thickly  developed  nor  does  it  project 
as  collarlike  as  in  the  species,  sensu  stricto. 

The  longitudinal  ribs  die  out  over  the  later  whorls  and  on 
immature  shells  appear  only  as  nodes  on 'the  median  vSpiral  ribs. 
In  large  shells  they  probably  would  not  be  present  on  the  body 
whorl  and  would  be  obscurely  observed  on  later  whorls  of  the 
spire. 

This  form  may  be  differentiated  from  T.  pearlensis  and  T. 
montgomeriensis  in  having  longitudinal  and  revolving  sculpture 
less  conspicuously  developed.  T.  danvillensis  represents  a  re- 
tardation in  ornamentation  as  opposed  to  T.  montgomeriensis 
which  exhibits  a  progression  of  sculptural  inheritance. 

So  far,  I  have  seen  this  variation  only  in  the  Danville  deposits. 

Dimensions. — Height,  23+  mm. ;  greatest  diameter,  I2-|-  mm. 

Types. — Holotype,  No.  4727;  paratypes,  Nos.  4726,  4728, 
Paleontological  Research  Institution. 

Occurrence. — Danville  Landing  beds,  locality  6. 

Genus  MA;ZZALINA   Conrad,  1860 
(BULBIFUSUS  Conrad,  1865) 

Conrad,  Acad.  Nat.  Sci.  Phila<lelphia,  Jour.,  vol.  IV,  2(1  ser.,  1860,  p.  295. 

Genotype  by  monotypy,  Mazzalina  pyrula  Conrad  (=^M.  inaurata  Con- 
rad, var.).  Eocene.  United  States.  Palmer,  19IJ7,  Bull.Amer.  Paleont., 
vol.  VII,  No.  32,  pp.  349,  350,  pi.  47;  pi.  85,  fig.  13;  pi.  86,  fig.  8. 

An  inconstant  character  of  Mazzalina  is  the  variation  in  the 
dentation  of  the  columellar  area  and  the  interior  of  the  labrum. 
Within  the  species  of  the  genus  the  plications  are  not  even  regu- 
lar in  appearance. 

Mazzalina  inaurata   (Conrad)  Plate  52,  fig.  6 

Fusm   inauratu.s   C/onrad,   1833,   Sept.,    Fos.   Shells   Tert.   Porm.,   p.   29; 
Oonrad,  1835,   Pos.   Shells  Tert.   Form.,  p.  53,  pi.   18,  fig.  2. 

For  complete  synonymy,  copy  of  original   description,   addi- 


382  Bulletin  117  382 


tional  notes,  and  figures  see  Palmer,  1937,  Bull.  Amer.  Paleont, 
vol.  VII,  No.  32,  p.  349,  pi.  47,  figs.  I,  7;  pi.  86,  fig.  8. 

M.  inaurata  Conrad  represents  a  species  with  great  potential- 
ity for  variation.  Several  names  have  been  given  to  identify 
certain  more  striking  changes  in  the  contour  of  tlie  whorls.  The 
species,  described  from  the  Gosport  sand  at  Claiborne,  Alabama, 
exhibits  the  typical  form  among  the  shells  from  the  Jacksonian 
at  White  Bluff,  Arkansas.  Conrad  constructed  the  name  pyrula 
for  a  change  in  shape  from  that  of  the  species,  sensu  stricto^ 
found  in  the  Gosport  sand  (Palmer,  1937,  p.  350,  pi.  85,  fig.  13). 
The  species  continued  to  live  throughout  the  Jackson  with  con- 
siderable abundance  and  variation.  A  common  shape  in  the 
Jackson  was  named  oweni  by  Dall.  There  is  little  consistency 
in  the  outline  or  form  of  M.  oweni  but  in  general  it  has  a  larger 
spire  than  M.  inaurata,  s.  s.  In  the  Jackson,  principally  in 
Arkansas,  thefe  is  a  variety,  called  M.  humerosa  by  Harris, 
which  developed  a  concavity  below  the  suture  on  the  body  whorl. 
The  margin  of  the  hollow  gives  the  whorl  a  sharp  shoulder. 
Gradations  occur  from  this  shape  to  that  of  the  typical  shell. 

The  form,  "M/'  dalli  Harris,  I  do  not  believe  belongs  to  this 
species.  It  has  been  demonstrated  under  Cornulina  that  "A//* 
dalli  represents  a  variation  of  another  species  of  a  different  genus 
than  Mazsalifia.  -  The  differences  between  Mazcalina  inaurata 
and  C.  dalli  are  given  under  Cornulina  dalli. 

Dimensions. — Height,  22  mm. ;  greatest  diameter,   7  mm. 

Occurrence. — Gosport  sand,  Claiborne,  Ala.  (type).  Jackson 
of  Arkansas,  localities  896,  1049,  (White  Bluff,  Ark.). 

Mazzalina   inaurata   pyrula   Conrad  Plate   52,   fig.   11 

Mazzalina    pyrula    Conrad,    1860,    Acad.    Nat.    Soi.    Philadelphia,    Jour., 
2d  ser.,  vol.'  IV,  p.  295. 

For  synonymy,  copy  of  original  description,  and  figure  see 
Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII,  No.  32,  p.  350, 
pi.  85,  fig.  13. 

The  variations  in  shape  of  M .  inaurata  clo  not  represent  con- 
stant  chan^ii^es   in   the    species    but   exhibit    gradational    features. 
Since  names  have  been   j^iven   to   some  of  the  variations,   such 
ap[)ellations  may  be  used  to  call  attention  to  certain  changes  in 
shape.      However,  there   are   finer  gradations   which   do   not  fit 
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exactly  under  these  names. 

A  particular  form  which  Conrad  found  in  the  Gosport  sand 
and  called  M.  pyruia  is  duplicated  by  several  specimens  from 
the  Jackson  beds  on  Crow  Creek,  Arkansas. 

Dimensions. — Height,  jo-f-  (beak  broken);  greatest  diameter, 
33  mm. 

Figured  specimen.— tio.  4731,  Paleontological  Research  In- 
>titution. 

Occurrence. — Cosport  sand,  Claiborne,  Alabama  (type). 
Jackson  of  Arkansas,  locality  894, 

Mazulfna  InBorUB  owenl   (Dall)  Plate  &2,  flga.  T-10 

/■il»u*.  ap.,  Owen,  1860,  Second  Gpol.   Kept.   Arkaasaa,  pi.  9,  flg.   1. 

Ftmu  t'itlonii  Owen,  up.  oit.,  p.  35  probably.  Non  Left,  1833. 

Faacwlaria  oweni  UhII  in  Call,  l)iUl,  Ann.  Ritpt.  Oeol.  Survey  Arkansas 
for  1H89,  vol.  II,  p.  a  fooiuote;  Harris,  1S1I4,  Ann.  Kept  Geol.  Sur- 
vey Arkansas  far  1892,  vol.  II,  p.  165,  pi,   7,  &g.   1  as  Mastalina  tn- 

Maetalina  otueni  Dall,  I8BU,  Wagner  Free  Inst.  Sci.,  Trans.,  vol  3, 
pt.  I,  p.  105;  Dall,  1892,  op.  cit.,  pt.  II,  p.  233. 

Jfoezolina  iuaurata  var.  Harris,  1JJ96,  Aca<l.  Nat.  Sci.  Philadelphia,  Proe., 
vol.  XLVIII,  p.  473,  pi.  XVIII,  flg.  14. 

Ma^ioliHa  iaaurala  owcai  (Dall),  PHlmor,  1937,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  aa,  p.  351,  pi.  47,  figs.  2,  8,  11. 

White  Bluff,  Jefferson  Co.,  Arkansas,  Middle   Eocene. 

Owen's  types  were  depoaited  in  the  National  Museum,  and  are  before 
me  as  I  write.  The  specimens,  except  when  fully  adult,  show  the  plaits 
on  tlie  pillar  only  lo  an  oblique  view,  so  they  do  not  appear  on  that  figure. 
Wheti  young  the  species  has  three  plaits  on  the  pillar  like  Fasciolaria, 
At  the  first  resting -stage,  however,  more  are  added,  and  thereafter  are 
continuous,  increasing  to  eight  or  nine  in  tlie  fully  mature  shell;  the  sur- 
face is  much  like  that  of  Conrad's  type-species,  but  the  shell  is  smaller 
anil  more  slender;  the  young  have  the  suture  crenulated  minutely  by  its 
being  laid  on  a  peripheral  crenulateil  keel  of  the  first  two  or  three  whorls; 
this  keel  becomes  faint  ani.1  smooth  on  the  later  whorls,  obscurely  indi- 
cating a  shoulder  to  the  whorls,  which  number  in  all  about  seven,  with 
the  outer  lip  internally  callous  and  Hrate.  The  nucleus  is  small  an<l 
fusoid;  the  canal  spirally  striate  externally.  The  adult  measures  34x19 
mm.;  Owen's  figure  is  somewhat  too  slender.  It  is  iloubtless  the  Hpecies 
referred  to  on  page  35  as  i^usuj  Fittoni  (Lea),  to  which  it  bears  a  con- 
siderable but  wholly  superficial  resemblance.  Most  of  the  specimens  are 
obscnrely  constricteil  between  the  suture  and  the  shoulder,  which  is  not 
well  shown  by  Owen's  figure.  The  species  has  since  been  collected  by 
the  State  Geological  Survey  un<ler  Dr.  John  C.  Branner  at  the  same 
locality  and  is  nt-coinpanied  by  a  s|>ecios  of  Macron  of  rather  similar  ei- 
ternsl  form.  Lagemi  rbomboidea  Oabb  (Geol.  St.  Doni.,  p,  21«,  1873) 
is,  from  the  types,  a  young  Maszalina  much  resi-inbling  M.  Owtni,  '  ' 
more  -dendcr  and  with  a  proportionally  longer  canal. —  [Dall,  1S90,] 

There  is  the  most  common  form  of  M.  inaura^^^^ejM 
son  and  does  not  seem  to  have  occurred  earlier fl 
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Since  M.  inaurata  varies  with  gradational  connections  it  would 
be  too  burdensome  to  have  names  to  cover  all  the  stages.  Such 
a  specimen  as  figured  by  Harris  from  Jackson,  Mississippi,  I 
have  included  under  M.  oweni  although  it  is  not  shaped  accord- 
ing to  type  but  does  fall  within  the  variation  of  M.  oweni. 

Dimensions --Ht'ight,  39  mm. ;  greatest  diameter,  20  mm. 

Syntypes. — No.  135 103,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (Harris, 
Acad.  Nat.  Sci.  Philadelphia,  No.  6940;  localities  i;  10,  1054, 
883 ;  Yazoo  clay,  locality  2 ;  Danville  landing  beds,  localities  6, 
886;  20;  14,  1 120;  1  mile  north  of  Rosetield,  Catahoula  Parish 
(1899),  La.;  Jackson  of  Arkansas,  White  Bluff,  Ark.  (type); 
localities  896,  1049;  894;  1046. 

Mazzalina  inaurata  humerosa  Harris  Plate  52,  figs.  1-5 

Mazzalina  inaurata  Uumtrosa  Harris,  1894,  Ann.  Kept.  Geol.  Survey 
Arkansas  for  1892,  vol.  11,  pi.  VI 1,  fig.  4  [text  under  M.  inauratay 
p.  165]  ;  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  Vll,  No.  82,  p. 
352,   pi.  47,  fig.   10. 

This  variety  is  like  the  typical  form  in  the  pointedness  of  the 
apical  whorls,  in  the  shape  and  shortness  of  the  spire,  in  having 
conspicuous  nodes  on  the  apical  whorls,  and  in  the  slenderness 
and  curvature  of  the  heak. 

The  form  differs  from  M.  inaurata,  s.  s.,  in  having  tlie  upper 
part  of  tlie  hody  whorl  with  a  conspicuous  concavity,  the  lower 
margin  of  which  gives  a  decided  shoulder  to  the  hody  whorl. 
The  development  of  plications  on  the  labrum  and  labium  varies. 
Some  specimens  have  the  plications  well  developed,  on  others 
the  lips  are  smooth,  and  on  otlier  shells,  the  labial  areas  are 
nearly  smooth. 

The  holotype  came  from  a  well  at  Rison,  Arkansas.  Our 
later  collections  yielded  numerous  individuals  from  the  beds  at 
White  Bluff  and  on  Crow  Creek,  Arkansas. 

Dimensions. — Height,  26  mm.;  greatest  diameter,   15  mm. 

Holotype.-  Ko.  135 130,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence-  j^icksnn  of  Arkansas,  well  at  Rison,  Arkansas 
(type.  Bull.  U.  S.   Nat.   Alus.,  No.  53,   1905,  p.  393)  ;  localities 
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P96,  1049;  1046. 

Genus  FUSINUS  Rafinesque,  1815 
{Fhsus  Lamarck,   1799;   Non   Fu^us  Helbing,   1779) 

Iiali!iesc|iu',  Analysi*  «U*  la  Nature,  1815,  p.  145.  (See  Iredale,  Malacal. 
»Soc.  London,  Proc,  vol.  IX,  1911,  p.  262.)  8ul>stitute  name  for  Fusus 
i^aiiiarck. 

Genotype  by  monotypy  of  Fuaus  Lamarck  (Soc.  Hist.  nat.  Paris,  Mem., 
1799,  p.  7:i),  Alurrj  cftlus  Linnaeus  (1758,  p.  75:i).  Living.  Intlo-Pacific. 
Tryou,   Manual  Conch.,  vol.   Ill,  1881,  pi.  .12,  figs.   89-92,  95. 

FusinuB    insectoides    (Harris)  Plate    49,    figs.    4,    5 

Fa.ius  insrctoidcs  Harris,   1896,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol. 

XLVIII,  p.  472,  pi.  XVIII,  fig.  11. 
Specific  ctuirnctfrizat'uni. — Size  and  general  outline  as  figured;  whorls 
12  or  I'A;  apex  acut*';  upper  whorls  broailly  costate  and  with  strong  and 
weak  alternating  spiral  lines;  5  spiral  lines  on  the  shoulder,  decreasing 
in  strength  towar«l  the  suture;  sides  of  the  whorls  with  two  or  three 
strong,  raised  spiral  lines,  with  two  weaker  ones  above  and  two  or  three 
weaker  ones  below;  longitudinal  liijes  faint,  showing  only  between  the 
coarse  spirals;  columella  twisted  below;  labium  sharp  and  extending  some 
distance  away  from  the  columella;  sutures  most  remarkably  constricted. 
Locality,  Jackson,  Miss. — [Harris,  1896.] 

One  and  one-half  smooth  nuclear  whorls,  the  first  minute,  not 
flatly  coiled ;  smooth  stage  followed  by  longitudinal  folds  crossed 
by  fine  spirals  which  pass  into  the  strong  sculpture  of  the  post- 
nuclear  whorls.  Beak  with  canal  slightly  longer  than  the  body 
whorl  and  spire  combined.  Canal  practically  covered  by  the 
margin  of  the  right  wall. 

This  species  bears  a  remarkable  similarity  in  the  character 
of  the  whorls  and  length  of  the  canal  to  the  common  Barton 
Eocene  F.  porrecttis  (Solander).*^  It  is  unique  in  the  south- 
ern Eocene  for  no  other  "fusoid**  known  so  far  from  the  Eocene 
of  the  Mississippi  embayment  area  conforms  to  this  type.  The  con- 
spicuous rounded  loosely  coiled  whorls  with  the  sunken  sutures 
and  long  beak  parallel  F.  porrectus  and  its  variations.  F.  in- 
sectoides  has  eight  primary  spirals,  F.  porrectus  has  seven. 

The  species  is  rare. 

Dimensions. — Height,' 51  mm.;  greatest  diameter,  10  mm. 

Holotype. — No.  6845,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence  -  Moody s  Branch  marl,  Jackson,  Miss.  (tyi)e)  ; 
localities  785;  883. 

*«2Solander,  D.  C'. :  in  Hrnn<ler  Fosailia  Hantoniensia,  1766,  p.  21,  pi. 
II,  figs.  35,  36;  Wrigley,  A.,  Malacol.  Soc.  London,  Proc.,  vol.  XVII, 
1927,  p.  220. 
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Genui  CLAVILITHES  Swainson,  1840M 

(Clavella  Swainson,  1835  non  Oken.  Bkopdlitkes  Grabaa,  1004.)^ 
tiwainaon,    xreatise  on  MalaAology,   1840,  p.  304.  CbivalifAM,  op.  cU^ 

pp.  77,  78. 
ISeiiotype  by  subsequent  designation,  Hemnannsen  (Ind.  Gen.  Mai.,  vol. 

I,  1846,  p.  246),  Fwu8  noas  (Chemnitc)    (Ooneh.  Oabinat,  voL  XI,  1795, 

p.  296,  pi.  212,  figs.  2096,  2097 ;  Laniarck,  Ann.  Mus.  Hist  nat,  t  II,  p. 

317).    Eocene.    Paris  Basin  and  England.    Cbssmann  and  Pissarro,  leoa. 

comp.  Coq.  toss.    £oe6ne  Env.  Paris,  t.  II,  19101913,  pi.  XL,  fig.  198-7. 

Clavllithea  kameroaas  Conrad  Plato  5S,  llgs.  1^12 

Clavelithes  humerwma  Conrad,  1864,  Wailes,  Rept.  Agr.  and  GeoL  Mis- 
sissippi, p.  289,  pi.  XV,  fig.  2;  1939,  Reprint,  BnU.  Amer.  Paleont, 
vol.  XXIV,  No.  86,  pp.  5,  19,  pi.  2,  fig.  2;  Grabau,  1904,  Smitlison- 
ian  Mise.  CoU.,  vol.  XLIV,  No.  1417,  p.  129,  pL  VIII,  figs.  17,  18 
partim. 

Ciavelithes  varicosa  Conrad,  1854,  loe.  ciU,  pi.  XVI,  fig.  7. 

Clavelithea  Mitsistippiengis  Conrad,  1854,  lae,  eit.,  pL  XVII,  fig.  8. 

ClavUithes  kumerosa  Conrati,  1855,  Acad.  Nat.  8eL  Philadelphia,  Proc, 
vol.  VII,  p.  269. 

QaviHtkes  varieoMa  Conrad,  1855,  loc,  oit, 

ClavUithes  Miuissippiensis  Conrad,  1855,  loe,  eit. 

Clavella  humerosa  Conrad,  1865,  Am.  Jour.  Coneh.,  vol.  1,  p.  17 ;  Conrad, 
1866,  Smithsonian  Misc^  Coll.,  vol.  VII,  No.  200,  p.  25;  CoaHnann, 
1901,  Essais  Paldoconeh.  comp.,  4  liv.,  p.  20,  fig.  9. 

ClaveUa  varicosa  Conrad,  1865,  op.  cit.,  p.  18;  Cbssmann,  1901,  loe,  eii, 

Clavella  Mitsiasippiensia  Conrad,  1865,  op.  eit.,  p.  18;  Oonrad,  1866, 
op,  cit.,  p.  26. 

1.  C.  humeroaa.  PI.  XV.,  fig.  2. — Fusiform,  volutions  eight f,  rounded; 
body  wnorl  und  penultimate  entire,  the  others  with  broad  rounded  ribs; 
whorls  carinate<l  below  the  suture  and  with  revolving  lines,  most  prom- 
inent towards  the  nj)ex;  body  whorl  and  penultimate,  channeled  above  and 
contracted  near  the  summit;  body  whorl  augulated  inferiorly;  beak  long 
and  straight. 

2.  C.  varicosa.  PI.  XVI.,  fig.  7. — Fusiform,  spire  and  beak  elongated; 
whorls  nine,  with  distant,  rounded,  thick  ribs  and  with  revolving  acute 
lines,  which  are  obsolete  0/  less  prominent  on  the  ventricose  portion  of 
the  body  whorl;  papillated  apex  formed  of  three  volutions;  columella 
nearly  straight,  and  with  microscopic  longitudinal  lines. 

C.  MississippicnsiM.  PI.  XVII,  fig.  8  is  probably  the  same  species. — 
[Conrad,  1854.] 

Nuclear  whorls  large,  except  the  first  which  is  minute  and 
may  be  pointed,  whorls  rounded,  smooth,  number  of  whorls 
varies  from  three  to  four;  nuclear  and  postnuclear  whorls 
obliquely  joined.  There  is  no  line  of  demarcation  between  the 
nuclear  and  postnuclear  whorls.  The  sculpture  of  the  conch 
begins  with  fine  spiral  lines,  which  become  coarser  and  increase 
in  number.  There  are  eight  or  nine  spiral  ribs  on  the  early 
whorls  of  the  spire.  Finer  interstitial  spiral  lines  may  develop 
on  the  middle  whorls  and  several  lines  may  be  added  just  be- 

f^^^Palinor,  K.  V.  W.:   Bull.  Amer.  Palooiit.,  vol.  XXIV,  No.  80,  1938,  p.  4. 
s^Grabau,  A.  W.:  SmitliHonian  Misc.  Coll.,  vol.  44.  No.  1417,  1904,  p.  135. 
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)w  the  suture.  As  age  increases  the  spiral  Hnes  tend  to  become 
bscure  on  the  later  whorls  so  that  on  mature  and  old  speci- 
lens  the  body  whorl  and  penultimate  whorl  are  smooth  or  the 
t>iral  lines  may  be  finely  traceable  except  over  the  base  of  the 
ody  whorl  where  they  are  conspicuously  present.  Narrow 
)ngitudinal  folds  begin  on  the  postnuclear  whorls,  rapidly  de- 
eloping  in  size,  until  tliey  are  present  as  broad  heavy  folds  over 
le  whorls  of  young  shells.  There  are  five  to  seven  longitud- 
lal  folds.  In  adult  specimens  the  longitudinal  ribs  are  obliter- 
ted,  leaving  no  trace  of  them  on  the  body  whorl.  On  the  early, 
whorls  of  the  conch,  the  area  just  below  the  suture  becomes 
onstricted,  gradually  rising  above  the  suture,  until  on  the  body 
/horl  there  is  a  noticeable  channel  in  the  sutural  line.  Beak 
nd  canal  long ;  canal  narrow ;  posterior  notch  present. 

One  specimen,  Plate  53,  figures  5,  6,  from  among  a  group  of 
ypical  shells  at  the  same  locality,  displays  a  series  of  very  fine 
nes  in  the  conxrave  area  below  the  suture.  The  striations  were 
o  fine  that  they  did  not  photograph  conspicuously. 

Conrad  gave  three  different  names  to  the  Jackson  species  of 
laviliihes  and  in  some  of  his  later  writings  apparently  became 
onfused  and  forgetful  concerning  his  own  names. 

The  species  is  abundant  and  variable  but  certainly  may  be 
lassed  under  one  specific  name.  Conrad  figured  three  speci- 
lens  of  Jackson  Clavilithes  in  Wailes,  Report  of  the  Agricul- 
ire  and  Geology  of  Mississippi,  naming  each  humerosus,  **vari- 
osa"  and  mississippiensis.  Later  (1855)  he  described  *' hunter- 
sa"  and  "varicosa''  but  decided  that  "mississippiensis"  was  the 
ime  as  "varicosa."  He  retained  the  names  in  1865  (pp.  17,  18) 
nder  Clavella  but  in  1866  (pp.  25,  26)  he  dropped  C.  varicosa, 
sted  C.  humerosa  and  C.  mississippiensis,  although  in  1855  he 
lought  C.  mississippiensis  was  the  same  as  C.  varicosa.  In  1866, 
e  lists  C.  mississippiensis  from  Vicksburg  as  well  as  from  Jack- 
>n. 

From  an  examination  of  the  Conradian  types  and  a  study  of 

large  collection  from  different  localities,  I  see  no  reason  for 
^parating  the  forms  specifically.  Through  the  courtesy  of  Dr. 
orace  Richards,  Academy  of   Natural   Sciences,   Philadelphia, 


I 
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dimensions  and  illustrations  of  the  type  of  Clavilithes  varkosus 
are  included  herein. 

Dimensions, — Height,  76.6  mm.;  greatest  diameter,  27  mm. 
(type,  C.  humerosus).  Height,  55  mm.;  greatest  diameter,  16.5 
mm.  (type,  C.  mississippiensis).  Height,  46.5  mm.;  greatest 
diameter,  20  mm.  (type,  C,  varicosus). 

Types. — C.  humerosus.  No.  13201 ;  C  mississippiensis,  No. 
132012;  C.  varicosus,  No.  13200,  Academy  of  Natural  Sciences, 
iMiiladelphia,  Pa. 

^  Occurrefice. — Moodys  Branch  marl,  localities  785,  880,  879, 
881,  787,  1051,  Jackson,  Miss,  (type) ;  900;  nil ;  10,  883,  1054, 
^51  ^t  7,  912;'  16;  iiiQi  I.    Jackson  of  Arkansas,  locality  897. 

Genus  PAPILUNA'^   Conrad,  1856 

(Turrispira  Conrad,  1866;  Clavifu9us  Conrad,  1866) 

Conrad,  Aca<l.  Nat.  Bci  PhiUdelpbia,  Proc.,  vol.  VII,  Jan.  1855,  p.  262. 

Genotype   by   subsequent    designation,    Cosslnann     (Essais    Pal^oeoneh. 

comp.,  4  liv.,  1901,  p.  70),  **Fu$tut  dumaaus"  Conrad  =  PapiUima  dumom 

(l/onrail)    (=  P.  mississippientU  Conrad,   1855;   1865).  Jackson  Eocme. 

United  States.  Piute  52,  figures  12-15. 

Dall  (1890,  p.  125),  by  confusing  the  references  in  the 
synonymy  which  he  gave  for  Papillina  dumosa,  considered  the 

naming  of  the  genus  as  that  given  by  Conrad  in  1865.  Dall's 
synonymy  should  read  "Papillina  mississippiensis*'  in  place  of 
'*Strepsidura  dumosa",  and  Strepsidura  dumosa  belongs  with  the 
reference  to  Wailes.  The  Wailes's  reference  should  precede 
the  Academy  of  Natural  Science  reference.  The  omitting  and 
misplacing  of  names  caused  Dall  to  make  the  statement,  "The 
first  species  of  Papillina  .  .  .  Fusus  altiiis*'  He  was  then  think- 
ing of  the  reference  of  1865  which  is  not  the  original.  Dall's 
remarks  are  therefore  not  based  on  the  original  definition  and 
so  need  not  be  contemplated.  Cossmann  considered  Dall's  re- 
marks as  correct  but  chose  P.  dumosa  as  genotype  (neotype). 

Finlay  and  Marwick  (Geol.  Survey  New  Zealand,  Pal.  Bull., 
No.  15,  1937,  p.  70)  disregarded  Cossmann's  designation  of 
fusus  dutnosus  because  he  used  the  word  neotype.  However, 
Cossmann  (l^ssais  Palcaconch.  comp.,  2  liv.,  1896,  p.  2)  defined 
his  term  neotyi>e,  and  hence  one  knows  in  this  case  that  he  is 

"^•'San  PapUlina  Mociuin-Taiulon,  isfii"),  [1st  purt  April]  (Palmer,  Bull. 
AiiuT.  Palt'ont.,  vol.  XXIV,  No.  8(»,  19.'J8,  \k  .'{)  ;  non  PapilUtM  Schmidt, 
1862. 
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referring  to  the  genotype.  Finlay  and  Marwick  stated  that  the 
tv[)e  of  PapilUna  was  fixed  by  absolute  tautonymy  as  PapilUna 
papillatus  Conrad.  Biit  that  seems  to  l)e  unnecessary  and  stretch- 
es the  definition.  Under  the  generic  description  P.  mississippi- 
cnsis  (=-P.  dximosa)  is  describe<:l  first,  followed  by  the  remark, 
"To  this  genus  F^apillina  belongs  the  Mocene  species,  Fnsus 
papillatus.**  The  choice  of  either  species  does  not  modify  the 
generic  characters. 

Papillina  dumosa    (Conrad)  Plate    52,   figs.   12-15 

Strepsidura  dumosa  Conrad,  1854,  Wailes,  iU'pt.  Agr.  and  Greol.  Missis- 
sippi, p.  .289,  pi.  XVIT,  figs.  10a,  IDb. 
PapilUna  Missuisippu:nsis  Conrad,  1855,  Acad.  Nat.  Sci.  Philadelphia, 
Proc,  vol.  VII.  p.  2()2;  19:i9,  Ri^print,  Bull.  Amer.  Paleont.,  vol. 
XXIV,  No.  86,  p.  s,  ^d.  4,  lUa,  10b;  Conrad  1865,  Am.  Jour.  Concdi., 
vol.  1,  p.  17. 
<Jlai'ifu.sus  dum/)8us  Conrad,  1866,  Smithsonian  Misc.  (>oll.,  vol.  VII,  No. 

200,  p.  26. 
Fujiu^    {Papillina)    dumosus    (Conrail),   Dall,    1890,    Wagner    Free    Inst. 

Sei.,  Trans.,  vol.  3,  pt.  1,  p.  125. 
Fti^us  JacksonenHis  de  Grvgorio,  1890,  Ann.  Geo!.  Paleont.,  7  liv.,  p.  80. 
Fusiform,  with  a  series  of  ilistjint,  very  prominent  spines  and  longitud- 
inal   undulations;     revohing    lines    prominent,    alternated,    wrinkled    and 
unduhited;    three  volutions   from  the  apex  entire,  and   forming  the  papil- 
lary top;   fold  on  tlie  columella  obtuse;  beak  slightly  tortuous. 

In  the  Geology  of  Mississippi  where  the  shell  is  figured,  I  have  incor- 
rectly, re  ferret  I  it  to  the  genus  CUwdithts.  To  this  genus  Papillina  Ix?- 
longs  tlie  Koeene  species,  Fuxu.s  papilla ftis  Con.,  of  Claiborne.  I  have 
never  met  with  a  s]>ecies  of  this  genus  in  the  Miocene  or  more  recent 
formation.  It  is  probably  most  nearly  relateil  to  Turbinella. — [Conrad. 
1855.] 

Nuclear  whorls  large,  consist  of  about  four  smooth  whorls, 
flatly  coiled ;  the  postnuclear  whorls  begin  abruptly,  covered 
with  about  eight  coarse  close-set  spiral  ribs  which  gradually  in- 
crease in  number ;  over  the  first  postnuclear  whorl,  there  is  a 
slight  undulating  longitudinal  puckering  of  the  surface  which 
on  the  following  whorls  develops  into  wide  longitudinal  folds. 
Those  folds  rapidly  become  spinose  and  on  the  later  whorls  are 
of  considerable  projection.  The  spiral  ribs  on  the  body  whorl 
are  coarse  with  wide  interspaces  and  liner  intervening  threads. 
Sharp  j)()sterior  sinus ;  labrum  and  labium  smooth ;  canal  and 
beak  long,  straight ;  beak  twisted  slightly  anteriorly.  Speci- 
mens attain  a  large  size. 

P.  dumosa  bears  a  closer  resemblance  to  P.  trapaquara  of  the 
lower  Claiborne  than  to  P.  papillata,  the  species  in  the  Gosport 
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sand.     For  figures  of  the  species  mentioned  see  Palmer,   1937, 
pi.  52. 

P.  trapaquara  is  a  stouter  form  with  the  beak  less  attenuated 
and  the  body  whorl  less  concave. 

Conrad,  when  writing  the  description  of  this  species  after  he 
had  previously  figured  it,  became  confused  with  his  own  names. 
He  originally  (1854)  named  the  species  dumosus,  illustrating 
it  under  the  generic  name  Strepsidura.  When  he  described  the 
species  later  (1855)  and  coined  for  it  the  new  generic  name, 
Papillina,  he  apparently  forgot  the  original  specific  name  and  con- 
fused it  with  "Clavelithcs  mississippiensis*'  which  he  had  figured 
in  the  same  publication.  His  remark,  as  to  referring  it  to  "Clave- 
lithcs,"  is  a  lapse. 

De  Gregorio  gave  the  unnecessary  name  of  Fttsus  Jackson- 
cnsis  because  he  placed  the  species  in  Fusus  and  believed  Fusus 
mississippiensis  would  be  preoccupied  by  F.  mississippiensis 
Conrad  (Acad.  Nat.  Sci.  Philadelphia,  vol.  I,  n.  sen,  1848,  p. 
117)  from  the  Vicksburg.  Since  the  original  name  was  not  mis- 
sissippiensis and  is  not  combined  with  Fusus  there  is  no  preoc- 
cupation in  this  case. 

Dimensions. — Height,  851*=  mm.  (apex  broken)  ;  greatest  di- 
ameter, 45  mm.   (not  including  length  of  spines). 

Holotypc. — No.  13203,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type) ; 
localities  881,  785,  1051;  10,  1054;  7,  916,  1119;  16;  i.  Jack- 
son of  Arkansas,  locality  897. 

Family  XANClDi^ 

Genus  VASUM  Rooding  in   Boltcn,  179S 
Rocrlinp  in   Bolton,   Museum   Bolt^^nianum,   179S.  p.  56. 

GonotyyK'  hy  subsequent  «losignation,  Oossmnnn  (Essais  Pal^^ooonoh. 
(M)nip.,  4  liv..  1901,  p.  (Jo).  rurhintUa  vorniffrra  Lamarck  (Hist.  nat.  An. 
sans  Vort.,  t.  7,  p.   105)  VoJiita   turhiiuihi^  T.innnnis    (12  o«l.,   1767,  p. 

1195).       Living.       Plnlipj)inf's,     Molluccns.    East     Indies.       Trvon,    ManuaL 
Conch.,   vol.   IV,   1882,  pi.  21,   f}^s.   16,   2n-22. 

Vasum  humerosum  Vau^^han  Plalo   51,  figs.   10,  U 

rn.siim  Jnimfrn.sinn   Vaujrl,;,n,  1S06,  V.  S.  (Jeol.  Survev.  Hull.,  Xo    142,  v- 

.i4,   pi.    I  J,   fi^rH.   7,   8. 
fc>ize    ai]>l    lonn    intiicat*  ■!    by    figures.       The    speeinieu    upon    whieh    this 
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species  is  founded  is  not  very  good.  Whorls  shouldered,  about  six,  each 
having  eight  sharp,  short,  thick,  pointed  humeral  spines;  surface  marked 
by  distinct  course  elevated  revolving  lines;  there  are  si'veral  between  the 
shouhler  and  suture,  one  on  the  shoulder  and  five  beh>w  it.  About  two- 
thirds  the  distance  from  the  shoulder  to  the  anterior  extremity  there  is  a 
spiral  row  of  spines;  one  spine  for  each  humeral  spine.  Anti'rior  to  tliese 
spines  there  is  a  prominent  subspinous  revolving  elevation.  Shell  um- 
bilicated.  On  the  columella  there  are  three  revolving  folds,  the  upper- 
most the  most  prominent. 

Locality. — Montgomery    ( Vaughan) . 

Geological  horizon. — Jackson. 

Type  in  the  United  States  National  Museum. —  [Vaugluin,   1896.] 

This  is  the  first  appearance  of  Vasum  in  the  southern  and 
eastern  American  Tertiaries.  Several  species  occur  in  the  Re- 
cent fauna  of  the  West  Indies  and  in  the  Miocene  and  Pliocene 
of  Florida  and  the  West  Indies. 

Dimensions. — Heigfht,  50  mm. ;  greatest  diameter,  28  mm. 

Holotype. — N^.  147037,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Moodys  Branch  marl,  localities  10,  1054. 

Family  VOLUTIDiE 
Genus    ATHLETA    Conrad,    1853 
Conrad,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol.  VI,  1853,  p.  449. 
Genotype    by    subsequent    designation,    Dall    (Wagner    Free    Inst.    Sci., 
Trans.,  vol.  3,  pt.  I,   1890,  p.  75),    Voluta  rariapina  Lamarck    (Am.  Mus. 
nat.    Hist,    nat.,    t.     XVII,     1811,     p.     79),     Miocene.     Europe.     Palmer, 
1937,  pi.  57,  figs.  3-9,  as  A.  fictUina  rarispina  (Lamarck). 

Athleta  petroea   (Conrad)  Plate   53,  figs.   1-4 

(See  also  Palmer,  1937,  pi.  58,  figs.  1,  9.  10,  14.) 

Voluta  petro.sa  Conra<l,  1833,  Aug.,  Fos.  Shells  Tert.  Form.,  p.  29;  Con- 
rad, 1835,   Fos.  Shells  Tert.  Form.,  j).  41,  pi.  16,  fig.  2. 

Volntaliihrs  symmetrica  Conrad,  1854,  Wailes,  Rept.  Agr.  Geol.  Mis- 
sissippi, J).  289,  pi.  XV,  fig.  6;  Conrad,  18.55,  Acad.  Nnt.  Sci.  Pliila- 
delphia,  Proc,  vol.  VII,  p.  260;  1939,  Reprint,  Bull.  Amer.  Paleont., 
vol.  XXIV,  No.  86,  pp.  6,  19,  pi.  2,  fig.  6;  Conrad  1865,  Am.  Jour. 
Conch.,  vol.  1,  p.  24;  Conrad,  1866,  Smithsonian  Misc.  Coll.,  vol.  7, 
No.  200,  p.  25. 

Folutalithrs  dumona  Conrad,  1854,  Wailes,  Rept.  Agr.  Geol.  Mississippi, 
p.  289,  pi.  XVI,  fig.  1;  Reprint  op.  cit.,  pi.  3.  fig.  1;  Conrad,  1865; 
op.  cit.,  p.  23. 

VolutilithcH  petrosuH  (Conrad),  Smith,  B.,  1906,  Acad.  Nat.  Sci.  Phila- 
delphia, T»roc.,  vol.  LVIII,  p.  67,  text  fig.  7,  pi.  II,  figs.  4,  7. 

AtMffa  pctrosn  (Conrad),  Smith,  B.,  1907,  Acad.  Nat.  Sci.  Pldhidel- 
phia,   Proc,   vol.  LIX,   p.  234. 

For  complete  synonymy,  copy  of  the  original  description,  il- 
lustration of  types,  and  additional  notes  on  the  species-group, 
see  Palmer,  1937,  PP-  37-'-,^75  P^-  ^^.  fi^s.  1-14;  pi.  88.  figs,  i, 
7,  II.  Besides  the  original  reference  to  the' species,  only  those 
pertaining  to  the  Jackson  Eocene  are  included  here. 
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The  details  of  morphology  of  the  species-group  of  Athlete 
petrosa  have  been  carefully  worked  out  by  Dr.  Burnett  Smith 
and  published  in  the  two  papers  listed  in  the  synonymy,  hence 
there  is  no  need  of  further  repetition. 

There  seems  to  be  two  strains  of  variation  toward  which  the 
species  trends.  Connecting  forms  of  innumerable  variations  oc- 
cur between  the  extremes  so  that  they  cannot  be  separated  from 
the  parent  stock  specifically  or  subspeciiically.  Conrad  noticed 
the  extremes.  He  named  and  figured  shells  representing  such 
forms  under  the  names^  V.  symmetrica  and  V.  dumosa.  The 
variations  may  be  found  at  the  same  localities,  repeated  at  dif- 
ferent localities,  and  are  connected  by  intermediate  forms.  There- 
fore one  could  illiistrate  many  specimens  showing  a  diversity  of 
sculpture,  which  to  a  reader  not  familiar  with  a  large  suite  of 
the  species-group,  not  only  in  the  Jackson  Eocene  but  in  the 
Sabine  (Wilcox)  and  Qaibomian,  would  give  the  impression 
that  there  were  many  distinct  species.  In  such  a  case,  it  seems 
better  to  illustrate  only  what  appears  to  represent  the  two  phases 
of  Jackson  development.  The  several  illustrations  of  the  Jack- 
son shells  given  in  the  1937  report  should  be  referred  to  in  addi- 
tion to  those  given  herein. 

When  the  growth  of  the  species-group  or  stock  of  A.  petrosa 
in  the  Jackson  is  compared  with  that  which  went  on  in  the  Sa- 
bine and  Qaibomian,  it  appears  to  be  a  matter  of  acceleration 
of  growth.  The  one  phase  of  Jackson  growth  exhibits  fewer 
but  larger  spines  on  the  body  whorl.  This  phase  Conrad  called 
"dumosa.*'  The  revolving  striae  tend  to  die  out  in  this  variation 
and  the  upper  part  of  the  body  whorl  becomes  smooth.  There 
is  no  constancy  in  the  amount  of  smoothness  of  the  bodv  whorl. 
The  other  extreme  which  the  Jackson  shells  may  approach  or 
vary  toward,  has  an  increase  in  the  number  of  spines  on  the 
body  whorl  but  not  in  size  of  the  spines  and  strengthening  of 
the  spiral  striae  over  the  complete  surface  of  the  body  whorl. 

A  senile  character,  such  as  the  formation  of  excess  callus 
which  spreads  from  the  parietal  region  over  the  spines  of  the 
penultimate  whorl  and  first  part  of  body  whorl,  frequently  oc- 
curs.    This  abnormal  feature  does  not  cover  so  large  an  area 
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as  in  the  Sabine  (Wilcox)  shells  of  *'twomeyi."  The  condi- 
tions at  Carter  Landing,  upj>er  Jackson,  probably  were  unfav- 
orable for  this  species,  for  all  of  several  specimens  from  that 
locality  displays  the  feature  more  excessively  than  elsewhere 
in  the  Jackson. 

Dimensions. — Height,  45  mm.  (medium)  ;  27  mm.,  greatest 
diameter. 

Type. — Volutalitlies  symmetricus  Conrad,  No.  13207,  Acad. 
Nat.  Sci.,  Philadelphia,  Pa. 

Occur)  ence. — Sabine.  Lower  Claiborne.  Gosport  sand.  Jack- 
son: Aioodys  JJranch  marl,  localities  785,  881,  880,  693,  105 1  ; 
II,  15,  10,  1054;  8,  7,  912;  I,  1 1 18,  1 1 19;  922;  1 121;  Yazoo 
clay,  locality  12;  Danville  Landing  beds,  localities  6,  886;  14; 
1 1 20;  Jackson  of  Arkansas,  localities  1046,  896,  897. 

Athleta  haleana  jacksonia,  n.  var.  Plate   53,   figrs.   13-15 

For  complete  synonymy,  copy  original  description,  figure  of 
the  holotyi^e,  and  additional  notes  on  the  parent  species,  Mitra 
haleana  Whitfield,  see  Palmer,  1937,  p.  379,  pi.  61,  figs.  5-8. 

This  Jackson  variety  of  the  characteristic  lower  Claiborne 
species  of  Athleta  is  known  by  three  specimens  from  near  Mont- 
gomery, Louisiana.  Among  its  associates  is  Phalium  hrezncos- 
fatum  creolum,  a  variety  of  a  typical  lower  Claiborne  species. 

The  smooth  apical  and  the  spinose  whorls  of  the  spire  are  as 
in  the  species,  s.  s.  The  surface  of  the  body  whorl  is  covered 
with  coTirse  spiral  ribs.  The  ribs  have  wider  interspaces  than 
on  J  haleana.  On  .  /.  jacksonia,  the  interspaces  become  con- 
siderably w'ider  on  the  basal  area  of  the  body  w-horl  with  the 
finer  interstitial  thread  obscure.  The  longitudinal  nodes  on  the 
shoulder  of  the  whorls  are  fewer  in  number  on  A.  jacksonia 
than  on  A.  haleana,  s.  s.  Hie  longitudinal  wrinkles  in  A.  haleana 
which  extend  over  the  body  whorl  to  the  nodes  on  the  shoulder 
are  undeveloped  as  folds.  In  the  Jackson  variety,  the  longitud- 
inal striations  have  developed  into  conspicuous  folds.  The  nodes 
and  folds  are  fewer  than  the  nodose  scries  in  ^i.  haleana. 

Dimensions. — Height,  221+:  (spire  broken)  ;  greatest  diam- 
eter, II  mm. 
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Types. — Holotype,  No.  4751 ;  paratypes,  Nos.  4749»  4750» 
i  alcontological  Research  •  Institution. 

Occurrence. — Moodys  Branch  marl,  locality  No.  10,  Mont- 
gomery, La. 

Genus  *CARICBDLLA    Conrad,    1835 
Conrad,  Fossil  Shells  Tertiary  Formations  North  America,   1835,  p.  44. 

Genotyjw  by  subsequent  designation,  Cossmann  (Essais  Pal^oconch. 
comp.,  1899,  3  liv.,  p.  129),  TurbincUa  piruloides  Conrad  (C.  pyruloides 
(Conrad),  Fos.  Shells  Tert.  Form.,  1832,  p.  24).  Cnaibornian  Eocene.  South- 
ern and  southeastern  United  States.  Conrad,  1832,  op.  cit.,  pi.  10,  fig.  1 ; 
Palmer,  1937,  pi.  63,  figs.  1-3,  6,  9-12;  pi.  89,  fig.  3. 

Caricella   poIHa   Conrad  Plate   54,   figs.    1,  2,  4,   6,  9.    11,    14 

Caricella  polita  Conrad,   1854,   Wailes,   Rept.  Agr.  Geol.   MissisHippi,   j). 
i;89,  pi.  XVI,  fig.  4;  Conrad,  1855,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 
vol.    VII,   p.   261;    1939,    Reprint,   Bull.   Amer.    Paleont.,   vol.    XXIV, 
No.  86,  pp.  7,  19,  pi.  3,  fig.  4;  Conra<l,  1865,  Am.  Jour.  Conch.,  vol. 
1,   p.   L4;    Conrad,    1866,   Smithsonian   Misc.   Coll.,   vol.   VII,  No.   200, 
p.  25;   Cossmann,   1899,  Essais  Paleocouch.  comp.,  3  liv.,  p.  130. 
Caricella  pyruloitknf  polita  Conratl,   Dall,   1890,  Wagner  Free  Inst.  Sci., 
Trans.,  vol.  3,  pt.  1,  p.  88;   Palmer, '1937,  Bull.  Amer.  Paleont.,  vol. 
VII,  No.  32,  p.  391,  pi.  63,  figs.  4,  7. 
Fusiform ;   smooth  and  polished,  with  revolving  lines  inferiorly,  and   on 
two  volutions  of  the  spire;  the  whorl  above  is  papillary  and  smooth;  col- 
umella with   closely   arranged   microscopic   longitudinal   lines;    plaits    four, 
:  lender,  prominent,   remote;    beak  slightly  curved. 

Allied  to  C.  but  proportionally  shorter  and  very  distinct. — [Con- 

ra«i,  18.55.  J 

Nuclear  whorls  hulhous,  smooth,  consisting  of  about  two 
whorls,  greatl)'  enlarged,  merging  gradually  with  the  post- 
nuclear  whorls ;  first  postnuclear  whorl  constricte<l  in  longitude, 
covered  with  fnie,  spiral  threads.  The  whole  surface  of  young 
shells  is  covered  with  fine  revolving  threads  with  w-ide  inter- 
spaces. I'iner  microscopic  interstitial  lines  may  be  present.  The 
spiral  rrbs  Ix^come  obsolete  with  age  over  the  middle  and  upper 
portions  of  the  body  whorl  but  remain  conspicuous  on  the  basal 
area  of  the  body  whorl. 

The  young  of  different  species  of  Caricellas  associated  in  the 
same  beds  are  difficult  to  separate. 

The  general  shajK*  and  obsolescence  of  the  spiral  lines  over 
the  u[)per  and  middle  of  the  body  whorl  are  similar  in  C.  pyru- 
I'fi'^cs  and  C.  polita.  C.  polita  may  ai)parently  be  differentiated 
])y  the  wider  primary  ribs.  Where  the  surface  of  the  shell  lias 
become  smooth  without  a  trace  of  the  ribs,  separation  of  the  two 
forms  is  not  easy. 
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Through  the  courtesy  of  Dr.  Horace  G.  Richards  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  the  types  of  C.  polita 
and  C.  subangulata  were  made  accessible  for  photographing. 
The  illustrations  are  included  herein. 

Dimensions. — Height,  35.8  mm.;  greatest  diameter,  17  mm. 
(lectotype). 

Lectotype. — No.  13209,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  693,  880,  785;  10,  15,  883,  1054;  7,  8,  1119. 

CariceUa   subangulata    Conrad  Plate   64,    figrs.    10,   12,    13,    15 

Caricella  subangulata  Conrad,  1854,  Wailes,  Kept.  Agr.  Geol.  Mississip- 
pi, p.  289,  pi.  XV,  fig.  8;  Conrad,  1855,  Acad.  Nat.  Sci.  Philadelphia, 
Proc,  vol.  VII,  p.  261;  1939,  Reprint,  Bull.  Amer.  Paleont.,  vol. 
XXIV,  No.  86,  pp.  7,  19,  pi.  2,  fig.  8;  Conrad,  1865,  Am.  Jour.  Conch., 
vol.  1,  p.  24;  Conrad;  1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No. 
200,  p.  25;  Cossmann-,  1899,  Essais  Pal^oconch.  comp.,  3  liv.,  p.  130. 
Scaphella    (Caricella)    subangulata    Conrad,    Dall,    1890,    Wagner    Free 

Inst.  Sci.,  Trans:,  vol.  3,  pt.  1,  p.  87,  pi.  6,  fig.  11. 
Turbinate;   labrum  expanded;   shoulder  subangulated ;    body   whorl   flat- 
tened  above;    spire   short,   conical,   consisting  of   4^^    volutions,  with   mi- 
croscopic revolving  lines  near  the  apex;  columella  with  four  remote  plaits 
the  two  inferior  ones  most  oblique. — [Conrad,   1855.] 

Nuclear  whorls  large,  mammiform,  smooth,  consisting  of 
about  two  whorls  joined  to  the  postnuclear  whorls  by  an  oblique 
fold  or  obscurely  differentiated  from  the  later  whorls ;  first  post- 
nuclear  whorl  covered  with  microscopic  spiral  lines  which  con- 
tinue over  the  early  whorls  of  the  spire.  On  immature  speci- 
mens the  spiral  lines  cover  most  of  the  whorls;  they  are  stronger 
on  the  area  just  below  the  suture  and  over  the  basal  portion  of 
the  body  whorl.  The  revolving  threads  become  obsolete  on  the 
large  adult  shells,  showing  on  the  early  whorls  of  the  spire  and 
obscurely  over  the  basal  portion  of  the  body  whorl. 

The  immature  specimens  of  this  species  may  be  differentiated 
from  similar  shells  of  C.  polita,  with  which  it  is  associated,  by 
having  one  more  whorl,  thus  elevating  the  spire. 

This  species  attains  a  large  size.  It  may  be  equaled  in  di- 
mensions by  the  variety,  C.  howei.  Fragments  of  large  shells 
of  C.  howei  have  been  found  near  Montgomery,  Louisiana. 

Dimensions. — Height,  62.3  mm. ;  greatest  diameter,  45.5  mm. 
(lectotype). 
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Lectotype, — No.  13208,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa, 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type) ; 
localities  785,  786,  880,  921,  881,  1051;  iioo,  iog8;  10,  883, 
1054.    Jackson  of  Arkansas,  localities  1046,  897. 

C«riceU«  howei,  n.  sp.  *        Plate   &4,  ftfl:*.  7,  8 

Shell  large;  spire  elevated;  body  whorl  produced  posteriorly 
with  a  concavity  between  the  suture  and  the  shoulder;  nuclear 
whorls  enlarged,  typical,  early  postnuclear  whorls  restricted 
vertically ;  early  whorls  of  adults  and  young  shells  covered  with 
spiral  striations.  On  medium-sized  specimens  and  adults  the 
spiral  lines  become  obscure  and  the  whole  surface  of  the  shell 
is  smooth.  Faint  lines  may  be  seen  below  the  suture  on  the  first 
whorl  of  immature  shells.     Columella  with  four  plications. 

This  species  bears  the  closest  resemblance  to  C.  subangulata 
cherokensis  Harris  of  the  lower  Qaibome.  It  differs  from  that 
species  by  the  presence  of  the  conspicuous  concave  area  above 
the  shoulder  of  the  body  whorl.  It  differs  from  C.  subangulata 
and  C.  polita,  with  which  it  is  associated,  in  the  more  elevated 
spire  and  shoulder  furrow.  The  surface  of  the  shell  is  smoother 
than  that  of  C  polita.  C.  Iiowci  attains  a  large  size  as  indicated 
by  fragments. 

Dimensions. — Height,  43  mm. ;  greatest  iliameter,  25  mm. 
(medium). 

Types. — Holotyi)e,  No.  4757;  paratype,  No.  4758,  Paleonto- 
logical  Research  Institution. 

Occurrence. — Moodys  Branch  marl,  No.  11 19,  Bunker  Hill. 
Ouachita  River,  La.  (tyi^e)  ;  883,  10.  Danville  Lan<ling  beds, 
locality  886. 

CarlceHa  turneri,  n.  sp.  Plate  54,  flsrs.  3,  5 

Shell  medium  in  size ;  spire  short ;  nuclear  whorls  large, 
smooth,  bulbous ;  postnuclear  whorls  completely  covered  with 
coarse  revolvinj^  ribs  crossed  by  loni^itmlinal  fohls  which  pve 
the  surface  a  reticulate  appearance.  The  whole  surface  of  the 
shell  is  covered  with  sculj)ture  hut  the  lonf^ntudinal  element  is 
less  emi)hasized  on  the  body  whorl.      There    are    about    sevo:i 
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equal  spiral  ribs  on  the  penultimate  whorl;  on  the  body  whorl, 
the  revolving  ribs  alternate  in  size  with  wider  interspaces  than 
on  the  whorls  of  the  spire.  The  margin  of  tlie  whorl  below  the 
suture  is  collared.     Helow  tlie  collar  the  area  is  concave. 

This  Caricella  belongs  in  the  ornamented  group  of  C.  reticu- 
lata. It  differs  from  C.  reticulata  of  the  Red  Bluff  Oligocene, 
in  having  the  nuclear  whorls  more  bulbous,  less  whorls  of  the 
spire,  spiral  ribs  of  tlie  spire  closer  together  and  more  equal  in 
size,  and  the  longitudinal  folds  better  developed. 

Dimensions. — Height,  i8-(-  mm.  (beak  broken)  ;  greatest 
diameter,  12  mm. 

Types. — Holotype,  No.  4760;  paratype,  No.  4761,  Faleonto- 
logical  Research  Institution. 

Occurrence. — Moody s  Branch  marl,  Creole  Bluff,  Montgom- 
ery, La.,  locality  883  (type)  ;  loc.  i. 

Family    RARFWJE 

Genus  HARPA  Pallas,  1774 

Pallas,  Spicilegia  Zoologica,  fasc.  10,  1774,  pp.  33,  index,  pi.  Ill,  fig.  1. 

Genotype  by  nionotypy,  Harpa  nobilis  (Linnaeus)  (— Bucctwuw  harpa, 
1758,  j).  738;  Hanley,  1855,  p.  251).  Recent.  Indian  Ocean.  Martini, 
Neues  Syst.  Coneh.-Cab.,  Bd.  Ill,  1777,  p.  415,  pi.  119,  fig.  1091;  Tryon, 
Manual  Conch.,  vol.  V,  1883,  pi.  41,  fig.  68  {H.  nohUis  Lamarck  =^Lin- 
nu'us.) 

The  genus  Harpa  is  usually  credited  to  Bolten*®,  however, 
that  of  Pallas  of  earlier  date  is  valid,  and  the  type  is  less  com- 
plicated in  designation  than  that  of  Bolten. 

Subgenus    EOCITHARA    Fischer,    1883 

t'^scher,   Man   Conchyliol.,   1883,  p.  601. 

Subgehotype  by  monotyj)y,  H,  mutica  Lamarck  (Ann.  Mus.  nat.  Hist, 
uat.,  t.  2,  1803,  p.  167).  Eocene.  Paris  Basin.  Cossmann  and  Pissarro, 
Icon.  comp.  Coq.  Fos.  fioc^'ne  Env.  Paris,  t.  2,  1910-1913,  pi.  XLVI,  fig. 
209-1;    Vokes,  Jour.   Paleont.,  vol.   11,  No.   1,  pi.   2,  figs.   1,  3. 

Harpa    (Eocithara)    jacksonensis    Harris  Plate    56,   figs.    19,   20 

Harpa  jai'ksanetisui   Harris,    1896,   Acad.   Nat.   Sci.   Philadelphia,   Proc, 

vol.  XL VIII,  p.  472,  pi.  18,  fig.  10;  Palmer,  1937,  Bull.  Amer.  Paleont., 

vol.  VII,  No.  32,  p.  398  genus  Eocitha/ra, 

Specific   characterizatitm. — Size   and    general    form   as   indicated    by   the 

ligure;  volutions  8;   1  and  2  very  minute,  smooth;   3  much  larger;  smooth; 

4   somewhat   larger   than   3,  showing  vertical  costae  in   its  first   half,   then 

as8uming    the    characteristic    markings    of    the    remaining    whorls;    costse 

on   tlie   body-whorl  nine  in  number,  somewhat   deflected   below   the   suture, 

soMelvill,  J.  C:  Jour.  Conch.,  vol.  XV,  1916,  p.  25;  Vokes,  H.  E., 
Jour.  Paleont.,  vol.  11,  No.  1,  1937,  p.  10. 
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as  in  DriUia;  between  the  eoetn  the  shell  is  finely  oaaeeUatod  with  a  net- 
work of  raised  lines;  anterior  eanal  slightly  larger  than  nsoal  for  the 
genus. 
Locality,  Jaekson,  Miss.— [Harris,  1896.] 

Dimensions. — Height,  31.5  mm.;  greatest  diameter,  18.7  mm. 

(holotype). 

Holotype, — No.  6722,  Academy  of  Natural  Sciences,  Phila- 
dielphia.  Pa. 

Occurence, — Moodys  Branch  marl,  Jackson,  Miss,  (type) ; 
localities  785,  881 ;  883. 

Raraily  MITEIDA 

Genus  UROMITRa  Bellardi,  1887 
Bellardi,  I  Mollnse|ii  dei  terreni  tersiarii  del  Piembnte  e  della  Liguria, 
pt  V   (cont'd),  1887,  p.  23;  Mem.  Beale  Accad.  8ei.  Torino,  ser.  II,  t. 
XXXVIII,  1888,  p.  277. 

Genotype  by  subsequent  designation,  Jf.  cupreuinui  Brooehi  (Goneh. 
foss.  sab.,  1814),  Oossmann  (Euais  Pal6oeonch.  eomp.,  3  liv.,  1899,  p. 
168).  Miocene  and  Pliocene.  Italy.  Bellardi,  op,  cit,,  1888,  MitridsB 
(/ifie),  pi.  V,  figs.  25a,  25b. 

Bellardi  did  not  designate  a  type  for  his  genus,  and  G>ssmann 

chose  a  species  for  the    genotype  which   has  a  more   elevated 

spire  and  elongate  body  whorl   than   the   Jackson    species,   M, 

grantensis.  However,  M.  grantensis  is  similar  in  appearance  to 

Uromitra  scalaformis  Bellardi   and   U.   notabilis  Bellardi    {loc. 

cit.)  which  Bellardi  included  in  his  genus. 

Urondtra  grantensis    (Johnson)  Plate  56,  figs.   11,  12 

Mitra  granteims  Johnson,  1899,  Acad.  Nat.  Sci.  Philadelphia,  Proc., 
vol.  LI,  p.  71,  pi.  1,  fig.  2. 

Shell  fusiform,  specimen  showing  eight  whorls  (apex  wanting),  the 
first  whorl  below  the  apex  smooth,  the  two  following  whorls  show  only  the 
numerous  longitudinal  ribs,  while  the  remsiining  whorls  have  equally 
prominent  revolving  ridges,  which  are  somewhat  larger  on  the  anterior 
portion  of  the  body  whorl,  while  the  third  and  fourth  ridges  below  the 
suture  are  slightly  smaller,  the  interstices  formed  by  the  two  series  of 
ridges  consists  of  deep  square  pits,  interior  of  the  outer  lip  with  numer- 
ous small  ridges,  columella  with  four  folds,  the  anterior  one  very  smalL 
Length  14  mm.,  greatest  diam.  5  mm. 

One  specimen  collected  by  the  writer  from  the  Jacksonian  Eocene  at 
Montgomery,  Qrant  Parish,  La. — [Johnson,  1899.] 

Holotype. — No.  6831,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurence. — Moodys  Branch  marl,  locality  1054. 

Genus  PUSIMITRA  Conrad,  1855 
Conrad,  Acad.  Nat.  Sci.   Philadelphia,   Proc,   vol.    VII,    1855,    p.    261; 
Palmer,  1937,  p.  404. 
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Grenotype  by  subsequent  designation,  Grant  and  Gale  (San  Diego  Soc. 
Nat.  Hist.,  Mem.,  vol.  1,  1931,  p.  Gab),  Mitra  " MtUingtuiii  '  {Millingtoni 
Conratis").  Jackson  Eocene,  teoutiiern  Unitetl  Stales.  Plate  55,  figs.  1-5, 
9,  11. 

1  am  including  F.   millingtoni  in  this  report  under  the  prior 

name  of  F.  conquisita,  the  Vicksburg  representative  of  the  spe- 
cies-group. If  such  a  procedure  is  justified  after  more  study 
of  the  Vicksburg  is  accompHshed,  the  genotype  of  Fusimitra 
becomes  F.  conquisita. 

Fusimitra  conquisita  (Conrad)  Plate  55,  figs.  1-9,  11 

{F.  millingtoni,  figs.  1-6,  9,  11) 

Mitra  conquisita  Conrad,  1848,  Acud.  Nat.  Sci.  Philadelphia,  Jour,,  n.  -s., 

vol.  1,  p.  119,  pi.  12,  fig.  1. 
Fwdmitra  conquisita  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  25;  Con- 
rad, 1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200,  pp.  25,  29. 
Mitra  Millingtoni  Wailes,  18o4,  p.  275  and  Conrad,  1854,  Wailes  Kept. 
Agr.   Geol.    Mississippi,   p.   289,   pi.   XVI,   fig.   5;    Conrad,    1865,   Am. 
Jour.  Conch.,  vol.   1,  p.   25,  synonymous  with  M.  conquisita  Conrad; 
Dall,  1890,  Wagner  Free  Inst.  Sci.,  'iraus.,  vol.  3„  pt  I,  p.  94;  Veatch, 
1906,  U.  S.  Geol.  Survey,  Prof.  Paper,  46,  pi.  XX,  fig.  4. 
Mitra   {Fusimitra)   MeUingtorni  Conrad,  1855,  Acad.  Nat.  Sci.  Philadel- 
phia, Proc,  vol.  7,  p.  261 ;   1939,  Reprint,  Bull.  Amer.  Paleont.,  vol. 
XXIV,  No.  86,  pp.  7,  19,  pi.  3,  fig.  5. 
Mitra  subconquisita  de   Gregorio,   1890,  Ann.   G^l.   Pal^ont.,   7   liv.,  p. 

76,  pi.  5,  figs.  50,  51. 
Mitra   missipiensis    [sic]    (Conrad),   de   Gregorio,   1890,   loc.   cit,,  pi.   5, 

figs.  52-55. 
Fusiform,  slender,  smooth  and  polished;  whorls  eleven,  slightly  convex; 
penultimate  whorl  entire,  except  at  the  summit,  where  there  are  two  im- 
pressed lines  forming  a  raised  line  between  them;  the  other  whorls  of 
the  spire  with  revolving  lines,  and  towards  the  apex  the  intervening  spaces 
transversely  wrinkled ;  apex  acute ;  body  whorl  above  the  aperture,  except- 
the  lines  near  the  suture,  without  strise;  inferiorly  striated;  aperture  nar- 
row; labruiu  3-plaited.  Length  1  4-10.  Very  rare. — [Conrad,  1848,  M. 
conquisita."] 

Profoundly  elongated,  fusiform;  volutions  ten,  convex,  six  of  which 
towards  the  apex  have  revolving  impressed  lines  with  the  interstices  trans- 
versely striated;  in  the  contiguous  whorl  they  are  distant  and  obsolete, 
except  near  the  summit,  where  there  are  two  distinct  impressed  lines;  on 
the  penultimate  whorl  one  distinct  impressed  line,  and  the  summit  of 
the  body  whorl  obtusely  carinated;  spire  longer  than  the  aperture,  which 
is  narrow;  plaits  four,  the  two  superior  ones  very  prominent,  robust. 

Allied  to  M.  conquisita,  but  much  larger,  proportionally  longer,  and 
with  the  striaj  less  deeply  impressed.  It  may  prove,  however,  to  be  the 
same  when  many  spi^cimens  from  the  two  localities  can  be  compared.  If 
it  shouhl  be  identical  with  the  former  it  is  the  only  specimen  common 
to  the  Vicksburg  and  Jackson  deposits  out  of  the  40  species  of  the  latter 
and  100  of  the  former  deposit. — [Conra<l,  1855,  M.  '*  mellingtoni.''] 

Nuclear  whorls  four,  smooth,  elongated,  first  whorl  minute; 

87See  Wailes,  Kept.  Agr.  Geol.  Mississippi,  1854.  p.  275.  Spelling  of 
specific  name  should  be  millingtoni. 
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postnuclear  whorls  begin  abruptly  with  four  or  five  coarse  re- 
volving ribs.  The  ribs  are  flat-topped  with  interspaces  of  equal 
width.  Crossing  the  interspaces  are  microscopic  curved  longi- 
tudinal stride.  The  spiral  ribs  remain,  on  the  upper  whorls  of 
the  spire,  four  or  five  in  number  with  equal  interspaces.  The 
spiral  ribs  increase  slightly  anteriorly  in  width 'until  on  the  pen- 
ultimate whorl  the  interspaces  are  reduced  and  on  some  imma- 
ture specimens  the  spiral  ribs  may  remain  over  all  of  the  body 
whorl,  in  such  cases,  they  are  wide  on  the  upper  part  of  the 
body  whorl,  narrower  over  the  basal  portion  with  alternating 
fine  threads.  Usually  the  revolving  ribs  are  obsolete  or  absent 
on  the  upper  part  of  the  body  whorl  and  penultimate  whorl,  and 
they  may  be  absent  on  the  whorl  aibove.  There  is  a  great  deal 
of  variation  in  the  presence  or  absence  of  the  spiral  sculpture  on 
the  whorls  except  on  the  earliest  whorl  of  the  postnuclear  whorls. 
Usually  if  the  spiral  ribs  are  obsolete  on  the  whorl,  two  or  more 
spiral  ribs  remain  just  below  the  suture  and  over  the  basal  por- 
tion of  the  body  whorl.  On  extremely  large  specimens  the  whc^e 
of  the  body  whorl  may  be  smooth,  although  there  is  no  constancy 
in  any  amount  of  ribbing  or  smootliness  except  over  the  early 
whorls  of  the  spire.  There  are  four  plaits  on  the  columella  but 
tliere  may  be  three  and  frequently  when  four  the  anteriormost 
is  obscure. 

The  obsolescence  of  sculpture  with  age  is  the  conspicuous 
feature  of  the  shell  of  this  species.  The  amount  of  smoothness 
is  not  entirely  dependent  on  the  size  of  the  individual,  for  many 
of  similar  size  vary  greatly  in  the  amount  of  ribbing  present. 

The  detailed  description  given  here  is  taken  from  the  Jackson 
shells,  F.  milUngtom.  The  type  of  F.  millifigtoni  is  a  geron- 
tic  individual  with  smooth  whorls.  A  series  of  illustrations  is 
given  of  JackSon  specimens  to  illustrate  the  change  in  sculp- 
ture. A^  drawing  (Plate  55,  fig.  8)  of  the  type  of  F.  conquisita 
(Vicksburg  Oligocene)  .is  included.  It  represents  a  shell  with 
the  upper  portions  of  the  body  whorl  and  penultimate  whorl 
smooth.  This  condition  is  duplicated  commonly  amongst  shells 
i)f  F.  miU'uujtoni.  For  this  reason  I  am  including  F.  millingtoni 
under  F.  conquisita  as  Conrad  did  in  1865  and  1866  although 
authors  have  since  separated  tliem.     An  additional  figure  of  F. 
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conquisita  is  given  on  Plate  55,  figure  7. 

Perhaps  /•'.  mississippiensis  (Conrad)  (,1848,  loc.  cit.,  pi.  12, 
tig.  2)  also  should  be  included  in  the  synonym}.  I  am  not  sure 
until  more  of  the  Oligocene  is  studied.  A  figure  of  the  type  of 
/•".  mississippiensis  ( (.)ligocene )  is  included  for  convenience 
(  i  late  55,  fig.  10) . 

In  the  Red  Bluflf  Oligocene,  /".  conquisita  seems  to  present  a 
local  variation  in  that  tlie  shells  are  not  so  slender  and  the  body 
whorl  is  plumper  with  the  body  whorl  slightly  more  shouldered 
helow  the  suture. 

Prof.  Harris**^  found  h\  millingtoni  in  the  impure  limestone 
just  above  the  Gosport  sand  at  Claiborne  Bluff,  Alabama. 

Dimensions. — Height,  I26d=  mm. ;  greatest  diameter,  30 d=  mm. 
(lectot\pe,  J\  millingtoni). 

Lcctotype. — J\  millingtoni,  No.  13203,  Academy  of  Natural 
Sciences,  Philadelphia,  Pa. 

Occurrence. — F.  conquisita  (type)  Vicksburg  Oligocene.  F. 
millingtoni  (tvpe)  Jackson,  Miss.  Jackson  Eocene:  Moodys 
Branch  marl,  localities  785,  693,  880,  1051;  10,  15,  883,  1054; 
4,  yjS\  II 18,  1 1 19,  i;  Danville  Landing  beds,  locality  6;  Jack- 
son of  x\rkansas,  locality  896. 

Gonus  CONOMITRA   Conrad,   1865 

Conratl,  Ain.  Jour.  Conch.,  vol.  1,  IS^).*),  p.  25. 

(ionotype  by  subsequent  designation,  Dall  (Mus.  Conip.  Zool.  Harvard 
Bull.,  vol.  XVIll,  1899,  p.  163),  Mitra  fusoides  Lea  (Cont.  Geology,  1833, 
[).  169).  Claibornian  Kocene.  United  Htntes.  F*ahner,  1937,  pi.  66,  figs. 
J4-26   (including  holotype). 

Conomitra  jacksonensiH   Cooke  Plate   56,  tigs.   17,   18 

Conomitra  javk.son(n,sis  Cooke,  1926,  Washington  Acad.  Sci.,  Jour.,  vol. 
16,  No.  5,  ]).  134,  fig.  6;  Palmer,  1937.  Bull.  Amer.  Paleont.,  vol. 
yn,  No.  32,  p.  409. 

Shell  fusiform,  stout,  apical  angle  about  45''.  Nucleus  small,  globular, 
smooth.  Postnuelear  whorls  S'i,  cancellated,  turrited;  entire  whorl  ex- 
cept a  narrow  bainl  in  front  of  the  suture  covered  with  fine,  impressed, 
spiral  lines;  axial  sculpture  of  close,  rounded  riblcts  with  intersijaces 
as  wide  as  the  ril)8,  tending  to  form  beads  on  the  sutural  band,  becom- 
ing obsolete  near  the  aperture.  Inner  lip  with  4  strong,  straight,  j)aral- 
lel  folds;  outer  lip  with  14  tlireads  within.  Altitude  8^  nun.;  latitude 
4   mm. 

Station  4250,  Moodys  Branch,  Jackson,  Miss.     U.  S.  N.  M.  No.  353,942. 

This  species  greatly  resembles  Conomitra  fusoides   (Lea),   but  its  pro- 

JisHarris,  G.  I).:   Science,  n.  s.,  vol.  92,  No.  2386.  1940,  p.  258. 
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toeuuch   is  8UiuUer  aud   its  tteulpture   more   uuiform   and   more   persistent 
Uiaii    m   Uw  spt'cies   Iruni   Cltiihurne. — [Cooke,   192(i.] 

1  his  lunn  in  tlie  Jackson  is  delinitely  of  the  same  species-group 
ab  C.  jusoiaes.  i lie  sculpture  of  C.  jacksonensis  can  hardly  be 
said  to  be  "more  uniform  or  persistent '  than  that  of  C.  f  us  aides 
from  Claiborne.  After  many  specimens  are  examined,  one  sees 
that  tlie  Jackson  shells  exhibit  the  same  variation  in  sculpture 
as  do  tiiose  from  the  Gosport  sand.  Both  may  have  the  longi- 
tudinal folds  prominent  with  spiral  lines  limited  to  tlie  basal 
portion  of  the  body  whorl,  or  others  may  have  the  longitudinal 
folds  more  or  less  completely  crossed  by  spiral  ribs.  There  are 
gradations  between  tlie  two  extremes  as  well  as  a  variation  from 
conspicuous  longitudinal  ribs  to  smoothness  of  the  shell.  De 
Ciregorio  gave  the  name  lepa  to  tlie  smootli  Gosport  sand  variety. 
ill  tlie  Jack:>on  the  smootli  variety  was  called  C.  Iiammakeri  b> 
Harris. 

J  he  distinction  which  seems  to  be  most  constant  between 
tJie  Claiborne  and  Jackson  forms  of  the  C.  fusoides  stock,  is 
tliat  the  Jackson  shells  are  slenderer  with  a  higher  spire. 

Dimensions. — Height,  9  mm. ;  greatest  diameter,  4  mm. 

holotypc.  -So.  353,94-«2,  United  States  National  Museiuii, 
Washington,  D.  C. 

Occurrence. — Moody s  l^ranch  marl,  Moodys  Branch,  first 
bluff  below  the  first  bridge  east  of  the  Institution  for  the  Blind, 
Jackson,  Miss,  (type)  ;  localities  785,  883;  1054.  Danville  Land- 
ing beds,  locality  880.     Jackson  of  Arkansas,  locality  897. 

Conomitra  hammakeri   (Harris)  Plate  56,  figs.  13-16 

Mitra  luimntaktri  lliirris,  1894,  Ann.  Kept.  Geol.  Survey  Arkansas  lor 
\b[)2,  vol.   11,  p.   i6a,  pi.   VI,  fig.  4. 

('(uionntra  luimnuiLtn  (Harris;,  Tainier,  1937,  Bull.  Amer.  Paieont., 
vol.   \  II,  No.  oL',  p.  411. 

{Specific  cn;iract(M>. — Ueueral  tin  ni  as  figured;  whorls  G;  apical  lVa» 
.smooth;  l>elo\v,  taintly  sculptured  hy,  (a;  longituiliual  folds  or  costcB, 
and  b}  (Ij;  a  sliglitly  impressed  subsutural  liue;  l>ody  whorl  spirally 
striate  at  l»ase;  colunujllar  plaits,  4,  the  second,  counting  from  above, 
sliglitly   stronger   than   tlie   others;    labruni   with   about   12  crenules  within. 

ihis  siieli  IS  proportionally  much  longer  than  M.  Juaoides  Ltca;  the 
sculjituring  too  is  less  marked. 

L<K-(ilit  If : 

fetation  1I4U4,  1-8.,  9\V.,  section  8,  Lee  llammaker 's  well,  Bra«Uey 
(■(lunty.   Aik.   -[Harris,    1894.] 
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Apparently  C.  hammakeri  Harris  is  to  C.  jacksonensis  in  the 
Jackson  as  C.  lepa  de  Gregorio  is  to  C.  fiisoides  in  the  Claiborne. 
There  seems  to  be  more  ^adation  between  C.  fasoides  and  C. 
lepa  than  between  C.  jacksonensis  and  C.  hammakeri  of  the  Jack- 
son. The  three  forms,  C.  lepa  and  the  two  in  the  Jackson,  pos- 
sibly should  have  their  names  linked  with  C.  fusoides  as  varie- 
ties. Such  grouping  would  not  indicate  the  relationship  of  C. 
jacksonensis  and  C.  hammakeri.  Since  priority  in  biologic  no- 
menclature would  place  the  older  name  in  specific  rank  and  ob- 
r^cure  the  biologic  relationship,  I  am  retaining  the  two  names  as 
of  separate  species  although  they  probably  represent  gradations 
of  the  same  species.  Several  specimens  have  been  figured  to 
show  variation. 

Dimensions. — Height,  1 1  mm. ;  greatest  diameter,  5  mm. 

Holotype. — No.  135,132,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — Moodys  Branch  marl,  locality  10.  Yazoo  clay, 
locality  2.     Danville  Landing  beds,  localities  6,  886. 

Genus  LAPPARIA   Conrad,   1855 

Conrad,  Aea<i.  Nat.  Sci.  Philadelphia,  Proc,  vol.  Vll,  1855,  p.  260; 
Stenzel  and  Turner,  Univ.  Texas  Pub.  :5945,  1940,  pp.  808-822. 

Genotype  by  monotypy,  Mitra  (Lapparia)  dumosa  CJonrad  (loc,  cit.). 
Jackson  Eocene.     Southern  United  States.     Plate  56,  figs.  1-4,  9,  10,  21. 

Lapparia  dumoba  (Conrad)  Plate  56,  figs.  1-4,  9,  10.  21 

Mitra  dumosa  Conrad,  1854,  Wailes,  Kept.  Agr.  Geol.  Mississippi,  p. 
289,  pi.  15,  fig.  4;  1939,  Reprint,  Bull.  Amer.  Paleont.,  vol.  XXIV, 
No.  86,  p.  19,  pi.  2,  fig.  4. 

Mitra  {Lapparia)  dumosa  Conrad,  1855,  Acad.  Nat.  Sci.  Philadelphia, 
Proc,  vol.  VII,  p.  260;  1939,  Reprint,  Bull.  Amer.  Paleont.,  vol. 
XXIV,  No.  8b,  pp.  6,   19,  pi.  2.  fig.  4. 

Lapparia  dumosa  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1,  p.  24;  Com- 
rad,  1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200,  p.  25;  Dall, 
1890,  Wagner  Free  Inst.  Sci.,  Trans.,  vol.  3,  pt.  1,  p.  79,  pi.  6,  fig.  6 
L.  pactilis  partim;  Cossmann,  1899,  Kssais  Pal6oconch.  comp.,  3  liv., 
p.  Ill,  pi.  VIII,  fig.  8,  text  fig;  Palmer,  1937,  Bull.  Amer.  Paleont., 
vol.  VII,  No.  32,  p.  386,  pi.  62,  figs.  1,  3;  Stenzel  and  Turner,  1940, 
Univ.  Texas  Pub.  3945,  p.  819,  pi.  45,  fig.  2;  Stenzel  and  Turner, 
[1942],  Type  Invert.  Von.  N.  America,  Eocene,  Gastropoda  6,  Card 
No.   :;4,  figs.   2,  4. 

Short- fusiform,  volutions  seven,  direct,  obliquely  flattened  above,  witli 
a  series  of  transversely  compressed,  distant  spines  on  the  two  largest 
whorls;  on  the  contiguous  whorl  they  become  nodules;  two  whorls  below 
the  apex  papillary,  smooth;   the  next  two  longitudinally  ribbed,  and   the 
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others  longltudiiially  striated  or  with  prominent  lines  of  growth;  whole 
surface  with  revolving  wrinkled  lines;  plaits  four;  beak  profoundly 
iKi^ei. —  [Conrad,  1855.] 

Nuclear  whorls  consist  of  2^^  smooth  whorls,  all  large  ex- 
cept the  tip ;  ix)stnuclear  whorls  begin  with  longitudinal  folds  ex- 
tending the  length  of  the  whorl,  after  several  longitudinal  folds 
are  initiated,  the  following  folds  are  crossed  by  coarse  spiral 
lines  which  continue  over  the  remainder  of  the  shell.  There  is 
considerable  variation  in  the  amount  of  strength  displayed  by 
the  spiral  lines,  many  specimens  having  such  striae  obscure  or 
absent  on  the  upper  part  of  the  body  whorl. 

The  longitudinal  folds  on  the  later  whorls  of  the  spire  arc 
nodose  and  limited  on  the  spire  whorls  to  just  below  the  mid- 
line, but  on  the  body  v/horl  they  are  present  on  the  upper  part 
of  the  whorl.  There  are  six  to  eight  on  the  body  whorl.  The 
length  of  the  spire  varies,  as  well  as  the  width  of  the  body  whorl 
and  the  size  of  the  protoconch. 

Size  of  the  protoconch  is  known  to  vary  within  species.  Em- 
bryonic shells  of  different  sizes  are  foimd  in  the  same  egg  cap- 
sule of  living  gastropods.  A  variation  in  size  of  the  embryonic 
shell  is  probably  due  in  part  to  a  difference  in  food  supply.    • 

The  shell  Conrad  figured,  which  becomes  the  type  of  the  spe- 
cies, has  a  short  spire  and  is  sharply  spinose.  The  individuals 
of  this  abundantly  developed  stock  vary  too  much  in  form  and 
sculpture  at  any  one  locality  to  allow  much  naming  of  the  spe- 
cies to  be  taken  seriously.  Some  of  the  variation  in  height  of 
spire  are  illustrated  herein.  If  species  are  made  on  variations 
in  the  characters  such  as  occur  in  such  species-groups  as  Lap- 
paria  dumosa,  and  its  progenitors,  and  as  Athleta  petrosa,  then 
the  term  species  becomes  only  a  tag  for  individual  shells  and  not 
worth  more  in  our  concept  of  species.  The  specimens  of  L. 
dumosa  figured  on  Plate  56  are  from  the  same  locality.  It  has 
been  my  practice  to  figure  profusel}'  rather  than  name  variations 
so  that  collectors  may  gain  an  idea  of  the  range  of  species  and 
perhaps  be  able  to  identify  with  the  parent  species  some  of  the 
changes  which  may  be  foimd. 

Material  would  probably  be  adequate  within  such  stocks  as 
Lapparia  dumosa,  Athleta  petrosa,  and  Tiirritclla  nasuta  for  sta- 
tistical studies  which  would  determine  tlie  limits  of  the  species. 
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Dimensions. — Height,  30.8  mm.;  greatest  diameter,  18.7  mm. 
(lectotype). 

Lectotype. — No.  13205,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Brancli  marl,  Jackson,  Miss,  (type); 
localities  785,  693,  880,  921,  105 1 ;  900,  iiii ;  10,  15,  883,  1054; 
7.  I ;  1 1 19;  16;  922;  1 121. 

Lapparia  dumoea  exiqua  Palmer  Plate  56,  figs.  5-8 

(See  also  Palmer,   19:i7,  i»l.  02,  fips.  2,  o.) 

Lappaha  diiwoaa  vxiqua  Palmer,  1937,  Bull.  Amer.  Paleont.,  vol.  VII, 
No.  a2,  p.  :J86,  pi.  (52,  figs.  2,  5;  Stenzel  and  Turner,  1940,  Univ. 
Texas  Pub.  3945,  p.  821,  pi.  45,  figs.  4,  6,  8,  9;  Stenzel  and  Turner, 
[1942],  Type  Invert.  Fossils  N.  America,  JEocene,  Gastropoda  Z,  Card 
No.  3o,  figs.  1,  2,  5. 

Additional  figures  of  this  form  are  included  herein  to  show  a 
variation  in  the  height  of  the  spire,  width  of  the  body  whorl,  and 
an  obsolescence  of  the  spiral  lines  on  the  body  whorl.  Stenzel 
and  Turner  have  given  illustrations  which  show  the  obliteration 
of  the  spiral  lines. 

Syntypcs. — No.  3202  and  3203,  Paleontological  Research  In- 
stitution. 

Occurrence. — Moodvs  Branch  marl,  locarlitv  8,  one-half  mile 
below  Gibson  Landing,  Ouachita  River,  La.  (type)  (Veatch, 
(reol.  Agr.  Louisiana,  pt.  V'l,  Special  Kept.  4,  1902,  p.  165)  ;  lo- 
calities 912,  7,  8,  9;  iiiS.  I,  1 1 19;  16,  785;  786,  787;  15,  10, 
883,  1054. 

Family  MARGINELLID;E 
Genus  PERSICULA  Schumacher,  1817 

Schumacher.  Kssais  d 'un  Nouve;iu  Svsteme  des  Hnhitations  des  Vers 
TestacAs,  1817,  p.  2.M5. 

Genotype  by  monotypy,  I'ninta  pt  r.sicula  Liiuwus  (1758,  p.  730)  =^P. 
variahilis  Si'humiwV.vr.^*'  Livliij^.  West  Africa.  Tryon,  Manual  Conch., 
vol.  V,  1883,  i».  36,  pi.   1(»,  (ig.   10. 

Subgenus   BULLATA  Jousseaume.   1875 

(i'olaltila  ttwuii!  01:.   1820,   \K\o,   1840  nun    IVny,  1810,  l8ll; 
Joussciiume,  Kcvue  Magr.sin  Zool..  ser.  3,  1.  3,  28th    year,  1875,  pp.  167, 
250. 

8»Tomlin,  J.  R.  Lv  B.:  A  siffttrmatic  U.'it  nf  th*i  Mar(fiiulUd(V,  Malacol. 
^oc^  London,  Proc,  vol.  >^II,  1917,  pj).  289,  3o;{. 
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Subgenotypf  by  absolutt*  taiitoiiyiuy,  BiiUala  huUata  (Boru)==  Voluta 
hullata  Born  (Index  Rt»r.  Nat.  Mus/Civs.  Vindob.,  pt.  1,  p.  205).oo  Liv- 
ing. Brazil.  Tryon,  Manual  Conch.,  vol.  V,  188:^,  p.  35,  pi.  10,  figs.  3,  4. 

Persicala   (Bullata)   semen   (Lea)  Plate  62.  figs.   9-12,    19 

MarffiiuUa  stmm  Lea,  1833,  Cont.  Oology,  p.  178,  pi.  6.  fig.  190. 
Martfin^Ua   incuna  jackg(>nvnf<is   Meycir,    1885,  Am.   Jour.   Sci.,    3d   »er., 

vol.    XXIX,    p.   465;    Palmer,    1937.    Bull.    Amer.    Paleont.,   vol.    VTI, 

No.  32,  p.  420. 
Pfrsicul^   (Bullata)    sinwH    (Lea),   Palmer,   1937,   Bull.   Anier.   Paleont., 

vol.  VII,  No.  32,  p.  422,  jd.  67.  figs.  13,  14,  16-19;  pi.  90.  fig.  15. 

See  Palmer,  1937,  for  complete  synonymy,  copy  of  original 
description,  discussion  of  species,  and  illustration  of  Claibomian 
specimens  and  type. 

P.  semen  may  be  differentiated  from  other  Qaibomian  species 
of  the  Mar|i^inellidse  by  the  presence  of  six  to  seven  plications 
on  the  labium.  The  laibrum  may  be  thickened  and  be  finely 
crenulate  within  on  its  entire  marsiin  or  the  labrum  may  be  thick- 
ened without  crenulations  within  or  it  mav  be  thin  with  no  cren- 
ulations.  Such  variation  of  the  labrum  probably  depends  on  the 
stage  of  iBTowth  of  the  shell  but  not  upon  the  size  of  the  indi- 
vidual. There  is  considerable  variation  in  the  spread  of  the  pos- 
terior callus  over  the  spire.  Some,  mostly  younp^,  have  no  con- 
spicuous posterior  callus,  others  have  a  slisrht  wash,  and  others 
spread  n  thickened  knob  rn^er  or  in  the  reerion  of  the  spire 

The  type  of  Meye^^'s  MarqineUa  incnn^a  ja^ksonensis  was  bor- 
rov^d  from  the  Geoloe)"  Department,  the  Johns  Hopkins  l^niver- 
sit>',  and  ficrures  of  the  shell  are  included  herein.  Meyer's  specimen 
has  the  larcrer  number  of  plications  more  characteristic  of  P. 
semen  than  of  M.  inciiri^a  (cnlumba)  T.ea  fsee  Palmer,  1937, 
pp.  4T0,  423.  pl.  67). 

Meyer's  notes  as  reerards  ^f  iacksnyiensis  consist  of  the  fol- 
lowing: 

"A  Maririnella  in  Jackson  agrees  essentially  with  specimens 
from  Claiborne,  which  T  determined  as  Matg.  ineunm  Lea,  but 
seems  to  be  rreneralh'  larger  and  much  inclined  to  deposit  callus 
on  the  posterior  part  of  the  mouth.     Tt  may  be  called  var.  jack- 


s(^ffensis." 


The  so-called  t\pe  of  ^f    jncksonensis  Meyer  has  marked  on 
its  label,  "Typical  for  MarrjincUa  inctirra   ?  Tea  var.  Jackson- 

^f'ToiDliii,  .T.  K.  Lp  R.  :    Op.  cif.,  p.  255. 
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cnsis  Meyer,  Jackson,  Miss." 

The  specimen  has  six  plications  on  the  inner  hp,  and  about 
1/  (lenticulations  on  the  outer  hp.  A  thin  callus  is  spread  over 
tb.e  spire  so  that  the  sutures  are  not  clearly  indicated. 

The  species  is  abundant  in  the  Moodys  Branch  marl  at  Jack- 
son, Mississippi. 

Dimensions. — Heipfht,  7  mm. ;  greatest  diameter,  4  mm.  (lecto- 
type.  M.  incuri'a  jacksoncnsis  Meyer). 

Types. — Lectotyi^,  No.  5900A,  Academy  of  Natural  Sciences, 
I*hiladeli)hia,  Pa.  P.  semen  (Lea)  ;  lectotype,  M.  incurva  juck- 
sor.cusis  Meyer,  Geology  Department,  the  Johns  Hopkins  Uni- 
versity. I^altimore,  Md. 

Occurrence. — (k)si)ort  sand,  Claiborne,  Ala.  (type).  Jack- 
son. Moodys  ])ranch  marl,  locality  921  ;  1121. 

Family   OLIVID^ 

Genus  AGARONIA  Gray,   1839 

(rr:iy,  Zool.  ('apt.  Beoclu'V 's  Vovjipfo  (Bloftsom)^  Moll.  Animnls,  18.*19, 
p.  132. 

(tmotyiic  l)v  inonotypv,  Ayaroiiia  hiatuta  (Liunari'k)  (Hisl.  nat.  An. 
saiiK  Vort.,  t.  VII.  ISJ'J,  j).  435)  -  (>fi:a  hinfula  (^inolin,  Syst.  Nnt.,  XIII, 
1791,  p.  3442.  West  Africa.  Tivoii,  Manual  Conch.,  vol.  V,  1883,  p.  88, 
III.  34,  figs.  60-6.!. 

Afiraronia  media  (Meyer)  Plate  63,  fij?s.  7,  0-13 

Olirti  media  Meyer,  188;").  Am.  Jour.  8ci.,  .'Id  ser.,  vol.  XXIX.  pp.  4(>o,  468. 

.'  OHvvUa  jacksonensiH  Cooke,  19J6,  Wasliiugton  Aciul.  Sci.,  Jour.,  vol. 
16,  No.  5,  p.  134,  fig.  5. 

I  relate  three  >peeieR  to  eneh  other,  one  from  Claiborne,  determined 
a.s  CHiva  gracilis  Lea.  the  above  mentioned  one  from  Jackson,  which  is  gen- 
erally stouter,  and  OHvo  miss isaip pie n sis  C,  from  Vicksburg,  which  is 
larger  and  again  stouter  and  where  the  main  inflation  is  generally  some- 
what higher.  The  Jacksou  species  may  be  called  Oliva  mvdin. — [Meyer, 
1885.] 

Shell  small,  spire  high,  apical  angle  about  40°.  Nucleus  spherical,  % 
mm.  in  diameter.  Whorls  41,^  or  5,  slightly  convex,  suture  deep;  no  de- 
posit of  enamel  behind  the  suture.  Aititude  11  mm.;  latitude  4  mm.; 
altitude  of  outer  lip  o*^  mm. 

8tiition  4250,  Moodys  Branch,  Jackson,  Miss.     U.  8.  N.  M.  No.  353,941. 

This  siH?cies  is  very  coiiiiuon  in  the  Moodys  marl  memlx»r  at  Jackson. 
Most  of  the  sliells  .'ire  a  little  smnllor  tiian  th<'  type.  O.  jnclsonnisiH  is 
similar  in  general  aspect  to  sjK'cimens  froni  the  Oosport  sand  at  Claiborne, 
Ala.,  labelled  Olira  {iraciUs  Lcn,  [O.  ItomlniUs  (bnrad]  wliich  arr  some- 
what iiigiier-s|)ired  and  have  larger  nuclei.  The  suture  is  like  tliat  of  0. 
missi.ssippirnsi.s  (Conrad  from  the  Hyrani  marl  at  Vicksburg,  but  ().  mis- 
fdssippifHsis  is  niuch  higher-spired  and  its  nuch'us  is  much  larger,  [(^ooke, 
1926.] 
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Through  the  courtesy  of  Miss  Winnie  McGlamery  of  the  Ala- 
bama Museum  of  Natural  History,  the  type ,  material  of  Oliva 
media  Meyer,  consisting  of  eight  specimens,  was  loaned  for 
study  and  flaring.  The  specimens  are  labeled  "types."  There 
are  in  the  Aldrich  collection  of  types  in  the  Geology  Department 
at  the  Johns  Hopkins  University,  two  specimens  which  arc  des- 
i^ated  "t>pical  for  Oliva  media  Meyer."  Those  specimens 
were  selected  by  Meyer  or  Aldrich  from  the  original  lot  as  the 
typical  suite  and  hence  they  went  with  the  type  collection  when 
the  Aldrich  Collection  was  sold  and  transferred  to  the  Johns 
Hopkins  University.  The  rest  of  the  specimens,  still  labeled 
types,  remained  in  Alabama.  Therefore,  since  Ylieytx  did  not 
fijsfure  his  species  and  no  particular  specimen  amongst  the  origin- 
al suite  was  definitely  desi^ated  as  a  type,  I  am  selecting  the 
specimen  figured  herein.  Hate  63,  figure  7,  as  the  lectotype. 
This  specimen  and  the  others  (paratypes),  figures  11  and  12, 
Plate  6,^,  are  in  the  Alabama  Museum  of  Natural  History,  Uni- 
versity. Alabama. 

Meyer's  description  of  Oliva  media  hardlv  seems  adequate  to 
'  maintain  prioritv  in  namine.  But  the  illustration  which  Cooke 
rave  for  O.  iacksonensis  does  not  denict  the  proper  outline  for 
what  he  stated  and  what  we  find  to  be  the  common  "OlivelW 
at  Tackson.  Mississippi  Mever's  tvpe  material  is  herein  ficrured 
for  the  first  time.  Mever's  statement  that  the  O.  media  is  gen- 
erallv  stouter  than  O  nracilis  Lea  (^=A.  alahamensix  ('Conrad^  ^ 
mostlv**  and  that  *'0.  mississif>piensis"  is  stouter  than  ^O. 
medicf'  is  true.  A  media  (^=A.  iarksovensis  probablv^  is  like  A. 
alahamensis  and  A.  mississippiensis  in  the  character  of  the  deeplv 
cut  suture  the  protoconch.  and  the  character  of  the  anterior  cal- 
lus. Tust  below  the  posterior  margin  of  the  aperture  in  A.  aJabanf- 
rfisis  there  is  a  spiral  band,  probablv  colored  in  life,  which  can  be 
seen  microscopically  but  doe?  not  show  in  photogjaphine.  Such  a 
band  on  A.  media  is  more  obscure  but  a  trace  mav  be  seen.  Fre- 
nnentlv  the  hand  in  A.  media  is  conspicuous  microscopically. 

A.  mississippiensis  differs  from  A.  alahamensis  and  A.  medi^ 

!'iPfilmor,  K.  V.  P.:   Bull.   Am«T.  Pnleont.,   vol.  VTT,  No.  .32,  1937,  pp. 
i;n-4.34,  pi.  89,  fig.  5. 
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in  liaving  a  series  of  smaller  ])licati()ns  which  extends  over  the 
columellar  callus  posteriorly  from  the  anterior  thick  callus.  The 
plications  on  the  anterior  callus  are  heavier  than  those  above 
the  callus. 

O.  alabamensis  and  0.  mississippiensis  show,  particularly  on 
large  specimens,  a  sutural  callus  (described  and  figured  by 
I^almer,  1937).  The  callus  may  become  eroded  so  completely 
thrjt  no  trace  is  discerned  on  the  surface  of  the  whorl.  Unless 
many  specimens  have  been  examined,  if  the  callus  is  obliterated, 
one  can  be  deceived  readily  in  believing  that  none  existed.  Such 
a  sutural  callus  does  not  seem  to  be  developed  in  A.  media  as 
in  the  Qaiborne  and  Vicksburg  species. 

Tliere  is  some  misgiving  in  using  Cooke's  name  for  the  spe- 
cies in  that  the  illustration  as  given  by  Cooke  indicates  less  con- 
vexity of  the  body  whorl  and  more  of  an  emargination  in  the 
basal  area  of  the  body  wliorl.  Yet  we  have  numerous  specimens 
frcm  loc.  4250  (U.  S.  Nat.  Mus.,  type  locality)  and  6458  (U. 
!*^.  Nat.  Mus.)  as  well  as  abundant  material  from  our  own  col- 
lecting at  the  type  locality  and  the  specimens  are  similar  to  the 
tyi)e  material  of  -/.  media.  Cooke  stated  that  his  species  was 
very  common  in  the  Moodys  marl  at  Jackson.  It  is  reasonable 
to  suppose  that  the  most  prolific  form  of  Agaronia  is  the  same 
as  what  Cooke  had  in  spite  of  the  illustration  w^hich  he  gave. 
Ft  may  be  that  the  type  figure  has  been  retouched,  giving  a  mis- 
leading appearance.  The  type  is  not  available  durinj^  "the  emerg- 
ency*' hence  I  cannot  verify  the  correctness  of  the  figure.  Probably 
vvjiat  r  am  caUing  ./.  media  (Meyer)  is  A.  jacksonensis  (Cooke). 
1^'rom  the  standpoint  of  the  inadequacy  of  Meyer's  description 
and  lack  of  illustration,  Cooke's  name  should  be  used.  How- 
ever, until  one  can  examine  the  type  of  A.  jacksonensis  and  de- 
termine the  equivalency  of  A.  media  and  A.  jacksonensis,  the 
better  way  seems  to  be  to  use  the  first  name  which  we  are  sure 
was  given  for  specimens  which  we  find  to  be  so  common  at 
Moodys  Branch. 

Cooke  also  states  that  "O.  mississippiensis'  is  a  much  higher 
spired  species  than  "O.  jacksonensis.''  This  could  hardly 
l>e,  judging  from  the  type  figure  of  "O.  jacksonensis'*  which  de- 
picts a  reasonably  high-spired  shell.     A.  mississippiensis  as  the 
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oiT^inal  figure  and  abundant  material  from  Vicksburg  show,  is 
shorter  spired  tlian  .1.  bombylis  (gracilis),  .1.  media,  or  A.  jack- 
so  nensis. 

Dimensions. — Lect()tyj)e  and  paratypes,  resijectively,  Alabama 
M 11.^ cum  of  Natural  History.  Heifi^ht,  \2  mm.;  9.5  mm.;  8  mm.; 
S.5  mm. ;  7.5  mm. ;  8.5  mm. ;  8  mm. ;  6  mm.  Greatest  diameter, 
J. 75  mm. ;  4  mm  ;  5  mm. ;  4  mm. ;  3-[-  mm. ;  4  mm. ;  3.75  mm. ; 
3  mm. 

Types. — Lectotyi:)e,  Plate  63,  figure  7;  paratypes,  Plate  63. 
figures  II,  12.  Alabama  Museum  of  Natural  History,  Univer- 
sity, Ala. 

Occurrence. — Moodys  Branch  marl,  localities  921,  879;  900; 
912;  I  ;  ii.n.     Jackson  of  Arkansas,  locality  897. 

AKaronia   tnississippienBis    (Conrad)  Plate   63,   figs.    17-IU 

Oliia  mi.'^.sissippit nttis  ('onnni,  1847,  Acati.  Nat.  Sci.  Philadelphia,  Proc., 
vol.  III.  p.  i:si);  (.'onracl,  1848,  Acad.  Nat.  Sci.  Philadelphia,  Jour., 
vol.  I,  2d  ser.,  p.  119.  pi.  13,  figs.  6,  38. 

Lamprodoma   MuiftissippuJisi.s   Conrad,    1865,    Am.   Jour.   Conch.,   vol.    I, 

Sut)elliptic'al :  volutions  six  and  a  half;  on  tho  middle  of  the  lM)dy  whorl 
is  a   slijfhtly   impressed   revolving   line.     Length    1     1-10.    Usual    size     %. 

Ahun.lant.— [(.'onrad,   1847  nnd    1848.] 

Several  sj)ecimens  from  near  Montgomery,  Louisiana,  in- 
clndinj^^  tlic  larjj^ost  shell  of  .h/atoiiia  in  the  collection,  are  similar 
to  . /.  niississippiensis  from  the  X'icksburg  ( )ligocene.  The  larg^- 
est  si)ecinien  woidd  mcasiu-e  about  2()-\    mm.  in  height. 

Occurrence.  —  Vicksburg,  Miss.  (.)ligocene  (tyi>e).  Moodys 
r. ranch  marl,  localities  883,  il. 

Aj^aronia,  sp.  Plate   63,  figs.   5,  6 

A  perfect  large  slender  specimen  was  found  with  typical  ./. 
mei.ia  (Meyer)  at  (iarland  Creek,  Mississipi)i.  It  has  a  higher 
spire  and  more  slender  boily  whorl  than  .  /.  media  and  . i.  mis- 
sissippiensis.  It  is  like  .1.  honihylis  in  the  less  convexity  of  the 
surface,  but  it  lias  a  higher  s])ire  than  that  si)ecies.  Its  spire  is 
like  that  of  . /.  jacksoiiciisis  (  COoke  ) .  it  is  more  similar  to  the 
ilhistratinn  nf  . /.  jacks()}ie}isis  tlian  is  any  other  shell  we  have 
found  in  the  Jackson  sediments,  and  it  ma\  1)C  that  it  is  a  rep- 
rt'-cntative  of  . /.  jacksonriisis.  If  so.  ./  jarksonrnsis  is  not  a 
(onimon  siH^cies.  Recausc  of  ihc  doubt  n\  the  true  cliaracter  of 
. /.  jacksoncnsis  and  lack  of  nioi'c  .sjK'ciinens  like  the  one  imder 
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tills  heading  we  doubt  the  feasibiHty  of  naming  this  form  as  new. 

Z)/w^Hj/aw^.- -Height,  24  mm.;  greatest  diameter,  9  mm. 

P mured  specimen. — No.  20008,  Paleontological  Research  In- 
-stitution. 

Occurrence. — Moodys  J > ranch  marl,  locaHty  Qcx). 

Family  CANCELLARIIUil5 

Genus  TRIGONOSTOMA  blainviUe,  1H25 

Blainville,  Manuol  inahifol.  Coiu'.jyliol.,  vol.   1,  1825,  p.  652. 

ti.'iiotypi'  by  iiionotypy,  Driphinula  trigunostoma  Lamarck  (Hist.  Nat. 
All.  iuiiis  ViTt.,  2(1  (mL,  Doshayi's  and  Milne  ?](lwar<la,  t.  9,  p.  88).  Living. 
•*?Cc'ylon;  i  Molm-oas"  'I  rviVi.  M:nm:il  Conch.,  vol.  VII,  1885,  pi.  5,  lig. 
79. 

TriiTonofitoma  aelectum,  n.   sp.  Plate  03,  figs.  20-22 

Shell  me(Hum  in  size;  nuclear  whorls  rounded,  smooth,  first 
minute,  others  enlarged,  consist  of  three  whorls ;  nuclear  and 
postnuclear  whorls  are  without  a  special  demarcation;  postnu- 
clcar  whorls  begin  with  two  or  three  sharp  longitudinal  ribs 
which  are  not  crossed  by  spiral  ribs;  postnuclear  whorls  shoul- 
dered. The  longitudinal  ribs  extend  from  the  shoulder  to  the 
anterior  margin  of  the  whorl  and  are  nodose  at  the  shoulder. 
After  t!ie  aiea  of  tlie  two  or  three  longitudinal  ribs,  the  lower 
part  of  the  wliorls  has  revolving  spiral  ribs  which  occur  over 
the  lower  part  of  the  whorls  of  the  spire  and  on  all  of  the  body 
whorl  in  young  shells  l)ut  become  obsolete  or  only  obscurely 
preserved  on  older  and  mature  si)ecimens.  Two  plications  on 
the  cokimella ;  umbilicus  large ;  labrum  is  crenulated  or  smooth. 

From  the  Jackson  vve  have  four  si)ecimens  of  this  species 
which  is  the  Jackson  representative  of  the  7'.  panones-gem- 
matum  si)ecies-groui)  of  the  Qaibornian  Eocene.  The  specimens 
are  from  near  Montgomery,  Louisiana,  and  fortunately  include 
a  young  shell  as  well  as  an  adult.  Of  the  four,  one  has  the 
labrum  smooth  and  one  has  that  area  distinctly  crenulated.  The 
Jackson  form  differs  from  the  Qaibornian  species  of  the  species- 
stock  in  being  shorter  and  having  fewer  longitudinal  ribs.  That 
the  stock  is  virile  is  evidenced  by  the  number  of  related  si)ecies 
which  occur  in  the  lower  Claiborne.  For  a  discussion  of  T. 
(fcmmatum  and  allied  species  see  Palmer,  1937,  pp.  438-444, 
plate  69. 
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DiniciisioHs. — Heiglit,   12  mm. ;  f^reatest  diameter,  8  mm. 
Types. — Holot\  pe,  No.  20003  5  paratype,  Xo.  20007,  Palcou- 
tological  Research  Institution. 

Occurrence. — Moodvs  Branch  marl,  locahtv   10. 

Genus   BONELLITIA   Jousseaumc,   1887 

Jousscmime,   Le  Naturali8te,   9  yr.,   2(1   ser.,   No.   19,   1887,   Dec.    15,  i». 
223,  text  fig.  6. 

Genotype   by   original   designation.    B.     honcUi     "Brocchi"     [Bellanli] 
(Mem.    Reale   Ace.   Sci.   Torino,   ser.   2,   t.    Ill,    1841,   p.   248.)      Miocene 
Pliocene.  Southern   Europe.   Saceo,   I    Mollusehi    ilei    terreni    terziarii    <lel 
Piemonte  c  <lella  Liguria,  pt.  XVI,  1894,  pi.  Ill,  fig.  I. 

Section  ADMETULA  Cossmann,  1889 

Cossmann,  Ann.  Soc.  nialae.  Belgi(|ue,  t.  XXIV,  IV  sor..  !.  4,  1889,  p. 
224. 

Type  by  oiijxinal  designation,  Camcllaria  mtha  (Solander)  (in  Bran- 
<ler,  Foss.'ll:  iito  leusia.  1766,  p.  1:5,  pi.  1,  fig.  14).  Barton  Eocene.  England. 
Wrigley,  Mabic  I.  Soe.  London.  Proe..  vol.  XXI,  pt.  VI.  1935,  p.  364,  pi. 
33,  figs.   12,  13;   pi.  35,  figs.  44,  49,  59. 

Eonellitia   jacksonica   (Cooke)  Plate   Ca,   figs.  2,  3,   8,    16 

CanccUaria  jdckftonica  Cooke,  1926,  Washington  Acad.  Sci.,  Jour.,  vol. 
16,  No.  o,  p.  134.  fig.  4. 

Shell  large,  stout,  falsely  unibilicated,  apieal  angle  about  ()0*'.  Nucleus 
naticoid,  of  2  smooth  whorls.  Postnuelear  wnorls  5  in  type,  decorated  with 
many  spiral  threads:  ribs  retraelive,  making  an  angle  of  about  25°  with 
the  axis,  about  twice  as  tiiiek  m  the  tlireads;  1.1  moderately  large  varicoi« 
on  type.  Pillar  lij)  wit)  3  foMs:  outer  lip  witli  9  denticulations.  Altitu<le 
1.")  mm.;    lat"tude  S'o    mm. 

Station  42.")0,  Moodvs  Branch.  .lackson,   .Miss.     V.  S.  N.  M.  No.  353,940. 

CanccUaria  ja:ls(tnicn  is  very  abundant  in  the  Moodys  nuirl  member 
of  the  Jackson  formation  at  .lackson.  It  is  stouter,  more  profusely  ribbed, 
and  has  larger  varices  and  more  denticulations  than  C.  mississippienMs 
Conrad,   froiTi    Vlcksburg. — [Cooke,    1926.] 

A  dra\vin«^  of  the  t\i)e  of  C.  niississippiensis  from  the  Vicks- 
hurj^^  made  by  Otto  Meyer  for  T.  II.  Aldrich,  is  included  in 
this  report  (Plate  63,  fig.  i).  Mexer's  drawini;  is  better  than 
the  original  illustration. 

Dimensions. — Height.  12  mm. ;  greatest  diameter,  8  mm. 
(medium). 

If()lofyf>e.--K().  353,940.  I'nited  .States  National  Museum, 
W'asliington,  D.  C. 

Occurrence.  — -Mooilvs  Wviwch  marl,  lackson.  Miss.  (t\])c\ 
>ee  above)  ;  localities  OJi  ;  n^;  iiiS.  Jackson  of  Arkansas,  lo- 
cality 897. 
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Genus   COPTOSTOMA    Coasmann,    1899 

Cossniann,   Kasais  Pal6oeonrli.  comp.,  'A  liv.,  1S99,  p.  M.  as  a  section. 

(xenotyp**  by  original  lesignation,  VancclUuia  qiutdrata  Sowerby  (Min. 
Conch.,  vol.  4,  1822,  p.  8.;,  pi.  ii'JO).  Barton  Koccni'.  Knglanti.  Wrigley, 
Malacol.  8oe.  London,  Proc,  vol.  XXI,  pt.  VI.  19H5,  ]>.  :^57,  pi.  32,  fig. 
1;   pi.  H5,  fig.  46. 

Coptofitoma  ulmulum  secutorum,  n.  var.  Plate  63,  figs.  23-25 

Shell  medium,  about  five  whorls  including  the  nucleus;  nu- 
cleus worn ;  postnuclear  whorls  with  coarse  revolving  ribs,  in- 
terspaces equal  to  or  wider  than  width  of  the  rib;  six  or  seven 
spiral  ribs  on  the  penultimate  wliorl;  13  or  14  spiral  ribs  on  the 
body  whorl;  sutures  depressed;  three  plications  on  the  labium, 
posterior  two  are  the  stronger ;  labrum  denticulate  the  full  length ; 
strength  of  colimiellar  callus  varies,  leaving  a  slight  or  conspicu- 
ous false  umbilicus;  no  longitudinal  folds  except  where  the 
growth  lines  become  prominent.  One  specimen,  Folate  63,  fig- 
ure 22,  has  the  lines  of  growth  developed  conspicuously  and  the 
surface  is  worn.  The  result  of  which  gives  the  ornamentation  a 
definite  cancellation. 

This  variety  differs  from  C.  ulmulum,  in  the  lower  Qaibome, 
in  having  fewer  revolving  ribs  over  the  body  whorl.  The  longi- 
tudinal folds  as  represented  on  the  type  figure  seem  to  be  strong- 
er than  on  C.  secutorum.  C.  secutorum  is  decidedly  closer  to 
typical  C  ulmulum  than  is  C  rameum  Palmer  (Bull.  Am^ 
Paleont.,  vol.  XXVIII,  No.  112,  1944,  p.  19)  the  species  whicl 
bears  a  superficial  and  suggestive  relation  with  C.  ulmulum. 

Dimensions. — Height,  22  mm. ;  greatest  diameter,  14  mm. 

Types. — Holotype,  No.  20004;  paratypes,  Nos.  20005,  20006, 
I  *aleontological   Research   Institution. 

Occurrence. — Moodys  Branch  marl,  locality  10. 

Genus  UNITAS,  new  name 
(  =  Uxia  Jousseaume,  1887) 

Jousseaume,  Le  Naturaliste,  9  yr.,  2(1  ser..  No.  19,  1887,  Dec.  15,  p.  222, 
text  fig.  5,  for  Dxia. 

Grenotype  by  original  designation,  Uxin  (=Cancellaria)  cosiiUata 
(Lamarck)  (Ann.  Mus.  nat.  Hist.,  nat.,  t.  2,  1803,  p.  63;  t.  6,  1805,  pi. 
II,  fig.  II,  a,  b).  Kocene  .France  and  England.  Cossmann  and  Pissarro, 
Icon.  comp.  Coq.  foss.  £:oc^ne  Env.  Paris,  t.  2,  1910-1913,  pi.  XLVII, 
figs.  212-1. 

The  name   Uxia  Jousseaume,   1887,  is  preoccupied  by   Uxia 
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Walker,  i866  (List  of  Specimens  of  Lepidopterous  Insects  in 
the  Collection  of  the  British  Museum,  pt.  XXXV,  Supp.,  pt.  5, 
p.  1897).  ^^^  name  Vniias  is  therefore  proposed  as  a  substi- 
tute for  Uxia  Jousseaume,  1887,  ^^^  which  U.  costulata  (Lam- 
arck)  is  the  genotype.     See  above. 

Unitas  pearlensis  (Meyer  and  Aldrich)  Plate  63,  figr.  4 

Caiweilaria  peariemtitt  Meyer  arni  Aid  rich,  in  Meyer,  1886,  Bericht 
Seuckeiiberg.  iiaturf.  Gesell.,  p.  7,  pi.  1,  flg.  4. 

i'Xia  ptarUiiiti:*  (Meyer  iuul  Aldricli;,  CoHsmuuii,  189.'{,  Auii.  G^l. 
Pal6ont.,  12  liv.,  p.  42. 

Ziemlich  tichlauk.  Zwei  glutte  eiiibryoui»che  Windungen  bililen  einou 
stuitipfeu  Nucleus.  Erwnchsene  Umgange  iiiit  sturkeiu.  schrageu  Rippen, 
zwolt  auf  (ler  lctzt<»ii  Wimlung.  DiosellKMi  wenlcii  von  ornabenen  8piralen 
gekreuzt;  (ii(>  Krcuzungspunkto  sin<i  venliokt.  Miinduug  ziemlich  eng. 
Aussculippe  sciiarf,  innen  stark  gezahnt.  Innenlippe  bei  erwachaeneii 
Exemplaren  ausgebrcitot.  l.'ntoror  leil  <U'r  C'ohnnella  init  tlrei  Falteu, 
nach  obi'u  in  Starke  zunehniend.  Auf  deni  ol)eren  Teil  <ier  lunenlipiK* 
ist  eine  faltenahnliche  Krliebung.  Aoltore  Windungen  und  MiindtMiiiiii 
mit  sehr  starken  Wiilsten. — [Meyer  an<l  Aldrieh,  1886.] 

Two  and  one-half  or  three  nuclear  whorls,  first  minute,  last 
enlarged.  There  is  no  sharp  line  between  the  nuclear  and  post- 
nuclear  whorls.  The  sculpture  begins  with  large  longitudinal 
folds  with  faint  spiral  ribs.  The  spiral  ribs  increase  in  size  but 
the  longitudinal  folds  predominate.  They  are  noiiose  where  tlie\ 
are  crossed  b)  the  spiral  ribs.  Four  spiral  ribs  are  present  on 
the  early  two  postnuclear  whorls,  with  five  on  the  third  and 
penultimate  whorls.  Spire  elevated ;  varices  very  large ;  inter- 
mediate spirals  on  the  lower  i)art  of  the  body  whorl. 

The  description  is  taken  from  tlie  holotype.  We  do  not  have 
other  specimens  for  comparison. 

Dimefisions. — Height,  12  mm.;  greatest  diameter,  5.5  mm. 
(holotype). 

Holotype. — Geology  Department,  the  Johns  Hopkins  L^niver- 
sity,  Baltimore,  Md. 

Occurrence.— yioodys  Branch  marl.  Jackson,  Miss.  (type). 

Family  TURRIDiE^-J 

in  his  intnxkictory  remarks  on  this  family,  Tryon  (1884,  p. 
151)  says: 

III    no   other   K'<»"r   «'♦'   niollusks    is    it    s«>    .liiliciilt    to    ninkc   .-i    satiMfact^irv 

"-Tin;  not<^s  and   illuHl  rations   on   the   Tiirrida*  aro  the  work  of  Prof.    G. 
D.   Harris. 
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clussifieatiou  as  in  the  Pleiirutoinidiie  [Turriduo].  The  funns  are  ex- 
cei*dingly  numerous,  mui  known  in  nuiny  8])ocies  to  l>e  very  variable  in 
their  enaractiMs,  whilst  the  material  for  the  recognition  of  most  of  those 
tlescribeil  is  generally  scanty.  Of  the  figure<l  spccieH,  a  very  large  pro- 
jtortion  were  <leseribe<l  from  single  or  few  8|)ecimenH,  and  most  cabinets, 
howevei  large,  <lo  not  jmssess  aiiells  which  can  l>e  certainly  idcntitied  with 
these;  Ihen  tnere  is  an  unusually  large  proportion  (amounting  to  hun- 
dreds)  of  unfigure<l  8j>ecie8,  the  recognition  of  whicli  is  simply  impossible. 

A  third  of  a  century  later,  Dall  (1918,  p.  313)  wrote  regard- 
ing the  fossil  representatives: 

From  the  recent  species  we  must  reason  by  analogy  to  determine  the 
proper  place  of  fossils,  as  no  other  course  is  o])en.  It  would  require  sev- 
eral years'  work  and  access  to  European  collections  to  place  the  known 
species  and  determine  the  synonymy  of  the  entire  family,  a  task  beyond 
my  powers  under  present  conditions. 

Now,  a  quarter  of  a  century  since  Dall's  remarks  were  made, 
it  is  safe  to  say  that  "to  place  the  known  species  and  determine 
the  synonymy  of  tlie  entire  family"  will  not  be  a  matter  of  "sev- 
eral years'  work"  for  one  worker,  but  for  many  workers,  and 
the  collecting  of  new  material  will  continually  call  for  important 
taxonomic  modifications.®* 

Genus  TURRIS  (Rumph.)   Bolten-Roding,  1798 

(Museum  Boltenianum,  p.  123) 
Gtono^ype. — TurrU  habylonica  Humph.,  1705  =  Murex  babyUmius  Linnd, 

1758;   Turris  babylonia  Bolten-Koding,  1798. 
Illustration. — Kiener,  Iconographie  des  Coquilles  Vivantes,  vol.  1,  Pleur- 

otoma,  pi.  1;   Retwe,  Conch.   Ic^n.,   1843,  Pleurotomaf    pi.    1,    fig.    5; 

Woodward,  Manual  of  the  Mollusca,  1871,  pi.  7,  fig.  3. 

One  year  after  the  publication  of  the  ''Museum  Boltenianum," 
Lamarck  (1799,  p.  73)  proposed  the  name  Pleurotoma,  taking 
the  species  babylonia  as  genotype.  The  appropriateness  of  this 
name  and  Lamarck's  prestige  caused  it  to  be  almost  exclusive- 
ly used  throughout  the  nineteenth  century. 

Turris  babylonia,  being  a  rather  large  and  somewhat  showy 
species,  was  early  noted  in  European  conchological  literature. 
Lister  (1685,  pi.  917,  fig.  11)  refers  to  it  as  Buccinum  nuKU- 
latum;  the  "Plinius  Indictus,"  Rumph.  (1741,  p.  97)  styles  it 
Turris  babylonica.     In  Linne's  "Systems"  of  1758,   1767,  1791, 

«3A  few  works  giving  references  to  many  others  on  the  Turridae  may 
\yQ  mentioned:  American — Tryon,  1883,  1884;  Casey,  1904;  Dall,  1918; 
Woodring,  1928;  Grant  and  Gale,  1931;  Harris,  1937;  Foreign,— 
Reeve,  1843-1846;  Kiener,  1839,  1840;  Bellardi,  1877;  Fischer,  1883; 
Weinkauflf,  1887;  Von  Koeneu,  1890;  Hoemes,  1891;  Cossmann,  1896; 
Hedley,  1922 ;  Thiele,  1929. 
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it  is  known  as  "Murex  babylonius."  In  the  "Museum  Bolten- 
lanum,''  Koding  restores  (i/S^,  p.  123)  the  name  Turris  baby- 
tomca  of  Rumph. 

1  ypical  7  «/  ns,  as  found  in  the  East  Indies,  seems  not  to  oc- 
cur ni  tne  western  Hemisphere  (^Vvoodring,  1928,  p.  145;,  nor 
perhaps  elsewhere  n\  a  tossil  state  (Case>,  1904,  p.  130;.  its 
place  seems  to  be  taken  in  the  West  Indies  by  ** Jt^leurotonia"  al- 
oiua  l^erry  and  its  near  relatives. 

ilie  comparatively  large  size  of  the  East  Indian  Turris,  the 
long  fusoid  form,  the  deep  and  narrow  retral  sinus,  the  strong 
spiral  liration,  and  tiie  absence  of  longitudinal  noding,  make  this 
genus  seem  like  a  spejcial,  or  end,  product  of  a  turrid  line.  Size 
and  coloration  bespeak  warm  shallow  seas  with  plenty  of  sun- 
shine and  suitable  food. 

The  various  Jacksonian  turrid  speci^^s  which  follow  are  classi- 
fied under  the  so-called  generic  names  heretofore  used.  I'hese 
will  doubtless  soon  be  materially  changed,  but  the  illustxations 
may  be  referred  to,  by  plate  and  hgure,  for  all  time  to  come. 

Genus   PLEUKOLIRIA   de    Gregorio,   1890 
(Mouograpme  av  la   i^aune   riOceiiique  «u*   i  Alauaiiia,  p.  oH) 

For  aiscussioii  of  tnis  generic  name,  see  Pahcoiitographica  Americaua, 
vol.  2,  1937,  p.  29. 

I'ieuroliria  jacksoneUa  Casey  Plate  57,  fig.   1 

Pleuroliria  jacknoneHa    Casey,  19U4,    St.    Louis   Acad.   Sci.,    irans.,    vol. 

14,  p.  131. 

Plt'uroiina  jack\sontlla  Harris,  I9.'i7,   PalaH)nt.   Anier.,   vol.   2,  p.    31,    pi. 

The  one,  immature,  nnperfect  specimen  on  which  tliis  species 
was  founded — herew^ith  illustrated — is  too  poor  for  accurate  spe- 
cific characterization.  Jackson  material,  especially  from  Mont- 
gomery, La.,  the  type  locality,  nmst  be  more  thoroughly  searched 
for  more  satisfactory  material.  Tlie  outstanding  character  of 
this  form  seems  to  be  the  great  size  of  the  subsutural  band. 

Holotype. — U.  S.  Nat.  Mus.,  N(      ^g  1,344. 

Genus    GEMMULA    WeinkaufT.    1875 
(Jalirh.   (los    D.'utsclu'   Malacolog.   (Jesi^'U.,   vol.   '1,  ]>.   285) 

Genotype. — PUurotoma    </(  nimata    Hinds,    Zoiil.    Soi*.     Lond.,     Proc,     pt. 

11,   1S4:'.\,  ]).  37.     (See  (.'ossniann,    Kssais  dc   r'aleoi-onchologie  coniparee. 

12  liv.,  1896,  p.  62. 
Hlustration.-  iU'eve,    Conch.    Icon.,    Pit  urolonui,   pi.    10,    fig.    83;    Harris, 
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Palttiout.  Amer.,  vol.  2,  1937,  pi.  2,  lig.  33. 

VVeinkauif  (1875,  p.  287)  thus  characterizes  his  ''subgenus" 
Ccnifnula : 

8chale  spiudelformig,  Kuiial  ziemlich  Iniid  iiud  schlaiik,  zuweiloii  gebo- 
gou.  Kiiiachnitt  dos  Muiidramles  grade,  iiiohr  order  weiiiger  eng  uud  lang, 
rmgaiigp  iiiit  gekerhuMi  Haui»tkiel,  der  am  Muiidraiid  Trager  des  Ein- 
Meniiitte  ist.  Kmbryoualende  aus  3  o<ler  4  Umgaiigen  hestehend,  wovoii  der 
erstv  und  tilM^rste  aufger.c.itet,  de;   dritte  inid  vierte  Uiugs  gerippl   ist. 

VVeinkauff  mentions  and  figures  six  living  species  belonging 
to  Gemmtda;  Fleurotoma  monilijera  F^ease,  PL  carinata  Reeve, 
PI.  ycnimata  Hinds,  PL  ajuabilis  JickeH,  PL  spcciosa  Reeve  anil 
PL  yrcrffei  Weinkauff;  all  Indo-Pacitic  or  west  American,  rare. 

Hedley  says  regarding  the  genotype  (1922,  p.  217)  : 

It  may  he  here  observetl  tiint  (jt  mmaia  should  be  ascribed  to  Keeve,  uot 
as  UHual  to  Hinds,  for  Reeve  published  it  in  April,  1843,  and  Hinds  in 
Octoter,   1843. 

However,  since  Reeve  refers  to  it  as  Hinds's  species  it  would 
seem  that  Hinds  wa*i  the  author  \^m  MS.)  of  the  species.  Hed- 
lev  continues: 

The  bead-row  of  the  faseiole  readily  ilistiuguishes  this  geuus  from  the 
relate<l  forms.  Between  the  smooth  protoconeh  and  the  adult  whorls 
two  or  three  whorls  intervene  with  tliscrepant  sculpture  of  fine  arcuate 
longitudinal  rlblets. 

With  Gemmula  so  defined,  in  a  broad  sense  many  American 
Tertiary  turrids  may  be  classed  under  this  generic  name.  But 
when  we  consider  the  long  fusiform  outline,  the  strong  centrally 
located  carination  whereupon  the  deep  faseiole  is  located  and 
marked  with  its  characteristic  row  of  beading,  there  seems  rea- 
son to  believe  typical  Gemmula  to  be  a  specialized,  end-develop- 
ment of  some  more  generalized  Tertiary  ancestor. 

G«mmula  (?)  plentopsis,  n.  sp.  Plate  58,  fig.  7 

Characterisation. — Size  and  general  appearance  as  indicated 
by  the  illustration ;  outline  closely  resembling  a  slender  Plentaria, 
but  having  centrally  located,  fine,  short  costae  on  the  larger 
whorls,  w^ith  no  columellar  fold ;  apex  somewhat  eroded  but  pro- 
duced in  a  pointed  spire ;  distinguished  at  once  from  Infracoronia 
forms  by  the  central  location  of  the  crenulate  carina. 

Holotype  and  specimen  figured. — Danville  Landing  on  the 
Ouachita  River,  Lx)uisiana. 

Paleontological  Research  Institution,  No.  4435. 
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Owing  to  its  imperfect  state  of  preservation  die  referring  of  this 
species  to  Gemmula  is  questionable. 

Snbganai  COSONIA  de  Gregorio,  1890 
(Monogniphie  de  la  Fmum  fioetoiqaa  de  I'Alabasia,  p.  SS) 

SabgenotTpe.— PtettrotouMi  acuiiraitra  Oonrad,  fde  Onwminiij  flnafci  da 

Pal6oeonehologie  eomparei,  2  Ut.,  1806,  p.  78. 
lUuitration. — Plewroioma   (Coronta)    aciUirotira    (Om.)    de    Qwgorib, 

1800,  pi.  1,  ilgR.  70-78;  Harris,  Palnont  Amer.,  woL  2,  1987,  pL  ^  flg- 

88. 

Hemipleurotoma  Cossmann  (1889,  p.  260)  with  PL  arckimt^ 
d%s  as  type  can  scarcely  be  considered  as  synonymous  with  Car- 
onia  de  Gregorio  even  though  Cossmann  (1896,  p.  76)  did  try 
to  shift  the  genotype  of  Hefnifdeurotoma  from  archim&dis  to  a 
very  acuHrostrorlxVit  species,  denHcula  Basterot,  as  a  ''neoCype." 
De  Gregorio's  text  indicates  that  Coronia  was  instituted  for  die 
reception  of  the  denticulid  turrids  typically  represented  by  ar»- 
Hrostra;  but,  contrary  to  G)ssmann's  statements  we  do  not  find 
that  De  Gregorio  definitely  states  that  this  is  the  type  species  of 
Coronia.  Naming  this  species  first,  he  follows  it  with  a  con- 
fusing melange  of  supposed  representatives,  belonging  to  var- 
ious turrid  subdivisions.  We  are  asstuning  acuiirosim  to  be  the 
type  however. 

Coronia  is  in  general  less  regularly  spindle-shaped  than  Gem- 
mula, s.  s.,  its  spire  being  generally  much  longer  than  its  aper- 
ture, and  the  riblike  crenulae  may  seem  coarser  and  longer  than 
in  typical  Gemmula. 

Beginning  with  the  Midway  Eocene  (Harris,  Bull.  Amer. 
Paleont.,  vol.  i,  1895,  p.  193,  pi.  17,  fig.  16)  this  type  of  turrid 
is  abimdantly  represented  in  our  Gulf  Coast  Eocene.  Figures 
on  plates  29  and  30  of  Edward's  Eocene  Mollusca  of  England 
(i860)  show  that  this  turrid  type  is  well  developed  in  middle 
and  upper  Eocene  in  England,  but  the  climax  was  reached  in 
the  lower  Oligocene  of  north  Germany  as  depicted  by  Von  Koe- 
nen  (1890,  pis.  25-28). 

So  far  as  early  adumbrations  of  Coronia  are  concerned,  they 
seem  not  to  be  present  in  the  Upper  Cretaceous  Coon  Creek 
fauna  (Compare  Wade.  1926,  pis.  36,  45)  nor  in  the  Fox  Hill 
beds  (Meek,  1876,  pi.  31).  Gardner's  Midway  fauna  of  Texas 
( i933»  pl-  ^^)  shows  no  close  relatives  nor  does  that  of  Wanga- 
loan   (Danian?)   of  New  2^aland   (Finlay  and  Marwick,   1937, 
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lis.  II  and  12).     But  "Pi.  mcdimna"  Harris  (1896,  pi.  17,  fig. 

16)  seems  to  be  a  fairly  good  representative. 

C«roniB  nodullna  (Casey)  Piste  !>T,  fig.  2 

We  have  already  given  (1937,  p.  36)  a  reprint  of  Casey's  de- 
SrCription  of  the  poorly  presened  holotype,  from  Moodys  Branch, 
ind  have  also  given  an  illustration  of  the  same  from  a  negative 
■urnishcd  by  the  U.  S.  Nat.  Museum.  We  herewith  introduce  a 
;opy  of  the  same  somewhat  enlarged. 

Holotype.— \j.  S.  Nat.  Mus.,  No.  494,355. 
CoranU  nadnllna    (Caseyi,  var^.  Plate   67.   figs.   3-10 

With  no  better  material  from  Moodys  Hranch  than  the  rather 
joorly  preserved  holotype,  exact  relationships  with  more  or  less 
relateii  forms  from  other  localities  and  horizons  in  the  Jackson 
stage  seem  none  too  sure.  Our  collections  from  Bunker  Hill 
Landing  on  the  Ouachita  Kiver  contain  ratlier  short,  coarsely 
ribbed  or  crenate  forms  that  have  received  the  varietal  name  of 
hunkerensis  Harris  (1937,  p.  36,  pi.  3,  tigs,  i,  2)  and  are  here- 
with refigured  as  I'late  57,  ligs.  4,  4a.  They  are  recorded  in 
the  Paleontological  Researcli  Museum  catalog  under  the  num- 
ber 2376.  A  small,  imperfect  specimen  of  what  seems  to  be  the 
same  form  is  represented  by  figure  3  and  recorded  in  die  Mu- 
seum catalog  as  No.  4436.  It  is  from  Danville  Landing  on  the 
Ouachita  River.  Figure  5  (No.  4437),  tig.  6  (No.  4438),  and 
ftg-  7  (No.  4439)  show  varietal  forms  in  various  stages  of  de- 
velopment—all from  Danville  Landing,  Louisiana. 

Comparatively  longer  forms,  here  represented  by  ligure  8,  (No. 
4440),  fig.  9  (No.  4441),  and  fig.  10  (No.  4442)  tend  to  show 
a  more  oblique  costation  and  an  absence  of  a  strong  subsutural 
band.  The  name  ouachitensis  we  have  applied  (Palaeont.  Amer., 
vol.  2.  1937,  p,  40,  pi.  4,  figs.  6-9)  to  such  forms  .siiould  probably 
be  used  as  <lenoting  a  variety  and  not  a  distinct  species.  These, 
too,  are  from  Danville.  Louisiana. 
Coronta  childreni  (Leal  Plate  ST,  llss.  Il-U 

For  synonymy  and  general  discussion  of  this  species  see  Pal- 
aeontographica  Americana,  vol.  2,  1937,  p.  33,  pi.  2..  ligs. 
Figures  11 -14  of  the  present  work  show  specin 
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this  species.  As  a  rule  the  typical  childreni  from  the  "sand"  at  Q« 
borne  are  smaller,  with  more  nodular  apex  and  with  periphei 
carinal  nodulai  more    submerged    by    revolving    striae.     Apice 
however,  are  not  so  blunt  as  in  conjuncta  Casey. 

iMgures  II  and  12  of  specimens  from  White  Blufif,  Arkans^^^s, 
appear  to  be  childreni  representatives.     They  are  cataloged  as 

No.  4443,  Paleontological  Research  Institution. 

Figures  13  and  14  show  varietal  representatives  from  Crcr  Ji^w 
Creek,  Arkansas;  Catalog  No.  4444. 

Holotype. — Phila.  Acad.  Nat.  Sci.,  No.  5717. 

The  childreni  from  Bayou  Toro  (PL  57,  tig.  16)  has  carir^-^al 
crenula?  too  pronounced  for  a  typical  representative  of  this  "i  M^" 
cies,  suggesting,  in  fact,  relationship  with  conjuncta  thoufe,  ^^ 
without  tlie  latter's  blunt  apex.     Catalog  No.  4446. 

Coronia  conjuncta  (Casey)  Plate  57,  fig.        — —  ^^ 

With  Casey's  holotype  and  description  in  hand  one  feels  i^ — ^^' 
certain  as  to  the  relationship  of  this  childreni-like  form  to  oth^:~  ^er 
varietal  representatives  of  this  species. 

For  an  illustration  of    the    holotype,    see    PalaeontographL 
Americana,  vol.  2,  1937,  pi.  2,  tig.  23.     U.    S.    Nat.    Mus., 
494,349.     The  young  specimen  represented  in  the  present  w 
on  iMate  57,  tig.  15  is  prubabl}   of  this  species.     Paleontologi( 
Research  Institution,  No.  4445. 

Coronia  montgomeryensis  Harris  Plate  57,  fig.  ^' 

In    Pala^ontographica  Americana,   vol.   2,    1937,  p.   34,  pi.  ^' 

tig.  25,  we  described  tliis  form  as  a  variety  of  childreni  and  wr^    ^^^ 
this   species  it  seems  closely  allied.      However,   its  tine  carii        '^^ 
crenulcc  and  spiral  lines,  as  well  as  its  high  spire,  small  bo  — ^(.v 
whorl  and  central  angulation  of  the  whorl  all  tend  to  set  tk^  ^Js 
form  otf  as  a  distinct  species.     A  decidedly  comely  form.     Ho^  ^" 
type  from  Danville  Landing,  La.     Paleontological  Research  I  ^'- 
stitution.  No.  2371. 

Coronia  arnica  Casey  Plate  58,  fig"-    ^ 

This  species  has  been  discussed  in   Pala^ontographica  Ameri- 
cana  (vol.  2,  1937,  p.  35,  pi.  2,  tigs.  26-28). 

The   sjxicimen   we   figure   here   is   from   a   deep   well   at  Sour 
Lake,  Texas,  (1500  ft.)   with  exact  horizon  unknown,  but  prob- 
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ably  not  far  from  tlie  Red  Bluff  level.  1'he  hij^li  embryonic 
whorls  recall  Casey's  nuclcata,  but  the  proportions  of  spire  to 
length  of  ai^erture  place  this  form  with  arnica. 

Holotype. — U.  S.  Nat.  Mus ,  No.  494,346. 

Specimen  fic/tired.— Sour  Lake,  oil  well  at  a  c]e])th  of  1500  feet. 

Paleontological  Research  Institution,  No.  4447. 

Coronia  Kenitiva  Casey,  var.  Plate  58,  fig.  2 

This  species  has  been  discussed  in  Palaeontographica  Ameri- 
cana (vol.  2,  1937,  p.  S7,  pi.  3,  figs.  11-13).  The  Jacksonian 
specimens  bear  a  close  resemblance  to  the  St.  Maurice  forms, 
though  there  seem  to  l)e  no  closely  related  forms  in  the  Clai- 
l)orne  sand. 

Young  Jackson  si)ecimens  show  short,  distinct  costation  ap- 
]»earing  rather  high  on  each  whorl,  giving  this  part  of  the  same 
r.  shouhlered  appearance. 

llrlotype.-  -V .  S.  Nat.  Mus.,  No.  494,349. 

Specimen  fif/ured. — Danville  Landing,  La. 

r*aleontologic<d  Research  Institution,  No.  4448. 

Coronia  weisbordl   Harris  Plate  58,  fig.  9 

VoT  discussion  of  this  species  see  Palajontographica  Ameri- 
cana, vol.  J,  1937,  P-  ,17 .  pi.  3,  fig.  7.  This  is  evidently  of  the 
child reni  stock  but  has  not  the  blunt  apex  nor  the  relatively  large 
whorl  of  that  species,  whik*  the  ribbing  on  the  whorls  is  less 
confined  to  the  central  portion  of  the  j)eripheral  zone.  When 
crm feared  with  Case\  's  conjuncta  the  same  remarks  would  seem 
to  apply  thou<(h  the  holotype  of  that  species  is  so  obscure  no 
final  conclusions  can  now  l>e  drawn. 

Holotype. — Montgomery,  La. 

Specimen  figured.-  Paleontological  Research  Institution,  No. 
2380. 

Coronia?  ludonorma,  n.  sp.  Plate  58,  fif?.  8 

Specific  characterization. — Size  and  form  as  indicated  by  the 
illustration,  distinguished  from  weisbordiy  vars.,  by  its  bipartite 
subsutural  band,  its  fine,  curved  riblets,  its  constriction  below 
the  subsutural  band  and  its  aperture  nearly  as  long  as  the  spire. 

Holotype.-   Myatt  Landing,  Ouachita  River,  La. 

Specimen  figured    (holotype). — Paleontological    Resear 
stitution,  No.  4449. 
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Genus  TRYPANOTOMA  Cossmann,  1893 
(Annales  <le  G6ologip  et  do  Paleontologie,  pt.  12,  p.  46,  pi.  2,  fig.  18) 

Genotype. — Pleurotoma  tfrrbriformift  Meyer,  Alabama  Greol.  Survey, 
Bull..  No.  1,  1886,  p.  75,  pi.  2,  fig.  8;  so  tiesignated  by  Cossmann 
originally,  op.  cit.,  p.  46. 

Illustration. — 8<*e  lijruu's  of  Meyer  uiui  C-ossmann  referred  to  above; 
Ffarris.  Pala»ont.  Ainer.,  vol.  2,  19ii7,  pi.  4,  figs.   15,  16. 

Tr>'panotoma  terebriformis,  var.  carta  Harris  Plate   58,   fig.  3 

Trttpanoiomn  trrebriformia,  var.  curta  Harris,  19ii7,  Palanmt.  Anier.,  vol. 
2.  p.  43,  pi.  4,  figs.  17,  18. 

This  varietal  form  has  been  discussed  in  Palaeontographica 
yVmericana  as  cited  above.  Our  only  Jacksonian  specimen  seems 
to  show  no  appreciable  variations  from  the  St.  Maurice  repre- 
sentative, though  sharply  differing  from  the  Qaibome  sand  type. 

Holotype. — Hickory,  Miss.,  St.  Maurice  Eocene.  No.  2404. 
Paleontological   Research   Institution. 

Specimen  figured. — Danville  Landing,  La.     Jackson   Eocene. 

Paleontological  Research  Institution,  No.  4433. 

Genus  SINISTRELLA   Meyer,  1887 
( Son der-Ab<l ruck   aus   Bericht   Uber   die   Senckenbergische   Naturforschonde 

Gesollschaft,  p.   18) 

Genotype. — Triforis  Americanus  Aldricb,  Cincinnati  Soc.  Nat.  Hist., 
Jour.,  July,   1885,  p.   151,  ])1.  3,  fig.   16;   by  monotypy. 

Illustration. — AMrich.  loc.  rit. :  Cossmann,  Es^ais  de  Pal^oeonehologie. 
2  liv.,  1896,  pi.  7.  figs.  22,  2^.. 

Sinistrella  americana  (Aldrich)  Plate  58,  figs.  4,  5 

Triforia  amcricimus  AMricl'.  ISS.*),  Ciiu-iunati  Soc  Nat.  Hist.,  Jour.,  July, 

1885,   p.   151,  pi.  3,  fig.   16. 
Plfurnfomn   aivrricona   Alciricli,    l.'^Sf),   Alnl»aTiin    (iool.    Survey,    Bull.,    No. 

1,  p.  29,  pi.  1,  fig.  16. 
SinisirrUa    americana    Meyer,    1887,    Sonder-Alxlruck,    Ber.    Senckonberg. 

Naturf.  Gesell.,  p.   18.  ' 
SiJiistrrJIa    am(  ricana    Cossmann.     189'i.    Notes    Coniplementaires    sur    la 

Fauno   Kocenique   de  1 'Alabama,  p.  47. 
Trypanntoma    (Sinistrella)    americana  Cossmann.    1896,   Essais   de   Paleo- 

concl!olo<,n(.,  2  liv.,  p.  110,  pi.  7,  figs.  22,  23. 
Aldrich's  de.scripfini}.  ShoW  sinistral,  small  conical:  wliorls,  nine,  stri- 
ate, covered  with  rov(d\'ing  beadlike  lines;  suture,  distinct,  shell  cx>m 
pressed  just  above  the  suture,  with  two  lines  thereon,  a  broad,  prominent 
beaded  line  encircling  the  whorls  just  above  the  center,  itself  divided  in 
<!ome  speciTnens  by  an  impressed  line;  apex,  smooth,  mammillated:  shell, 
sliglitlv  shouldered  at  tlie  suture,  it  being  bord(»red  by  an  impressed  line; 
Ix^dy  wliorl  <'(»nvex,  lines  of  growth  giviui;  it  a  cancellated  ay)pearanee; 
canal  twisted,  onf-tliird  length  of  aperture,  not  (juite  closed;  moutli,  ob- 
long ovat<',  about  one-fourtlt  the  lengtli  of  tlie  shell;  outer  li]>,  sharp,  pli- 
<'at<^  within. 

l."i(ilil!i.     .Jackson,    Miss. 
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Cossmann  (_sup.  cit..  \i.  no)  places  SinislrcUa  as  a  section 
under  Trypanoloina,  as  it  seems  to  be  but  a  sinistral  type  of  the 
latter,  obviously  feelinj;  that  the  six-jear  priority  of  Sinistrella 
is  outweighed  by  the  inapplicability  of  this  name  to  forms  for 
the  most  part  dextral  (as  he  supposes). 

Occurrence.— Though  this  sytecies  was  ilescribed  from  the 
Jackson,  Miss.,  beds,  it  seems  most  abundant  at  Danville  land- 
ing. La.,  on  the  Ouachita.  It  also  occurs  at  Bunker  Hill  on  the 
C!>uachita  River. 

Holotype. — Jackson,  Miss.,  tlic  Johns  Hopkins  University. 

Specimens  fiifttred. — Danville  Landing,  La. 

I'aleontological  Research  Institution,  No.  4434. 

Subtcciius  INFK.^CORONIA.  nrw  subKcnui 
TyjH..— OcwHiHfo    ludi«-i,-inna    (ViLiijilmii).    Harris,   PaUrodt.    Amer.,   vol. 

^,  \m7.  )il.  :>,  fifc.  26,  hrrenitli  ao  ileiiignated. 

In  Coronia  with  more  or  less  centrally  placed  dentate  carina 
and  marked  subsutural  hand,  there  are  marked  variations  as  to 
comparative  length  of  beak  and  spire  as  shown  on  plate  3  in 
the  jnihlication  cited  above.  Some,  also,  are  rather  long  fusi- 
form, as  altcniala  Conrad  (figs.  19.  20,  21  of  the  same  plate). 
Hut  in  the  new  subgenus  here  pro]>05ed,  the  dentate  carina 
<lrops  to  the  bar^e  of  each  whorl,  just  above  the  suture,  and  the 
subsutural  band  disappears.  This  is  typically  a  St.  Maurice 
("lower  Oaiborne)  form,  though  a  slender  variety,  normani,  oc- 
curs at  Montgomery,  La.,  in  the  Jackson  Eocene. 

Infracuronir    Indnvlcinnr.  vur.   narmani    (Harris)  Plate  6H,   hg.   6 

OemmiUn   ludtiririaiia.   viir.  viirmani  Ilarrin,   19:17.   Pnls-ont.   Ampr.,   vol, 
2,  ,..  39,  1.1.  4,  fig.  3. 

By  consuking  Plate  58,  fig.  (\  it  will  be  seen  that  considerable 
modifications  have  taken  place  in  this  specie.s  from  .St.  Maurice 
to  Jackson  times.  The  carinal  creniila?  have  no  tendency  to 
lengthen  as  is  shown,  for  example,  by  figure  2,  plate  4, 
Pal?tontogra]>hica  .Xmcricana,  volume  2. 

Holotypc. — Length,  j8  mm.,  from  Montgomery,  La.  I'aleon- 
tological Research  Institution,  No.  2396. 

Gonua  KUCHEILOUON  Gabb. 
(AcBilemv  of   Natural   Si-ienwB  of   Phil  ai  lei  pi  1  in,   . 
p.  370,  pi.  67,  flg.   18) 
Oeuotype. — Bvchriloiion    rrficiitattM  Uabb,   by   ^i: 


>s^ 
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lUuBtration. — Gabb  {vid.  sup.) ;  HarriB,  PaliBont.  Amer.,  vol.  2,  pL  5, 
figs.  3,  3a.  (As  shown  on  Plate,  not  as  given  by  error  ''3a'*  in  Ex- 
plana^on  of  Plate  fl 

This  genus  has  been  discussed  at  length  on  page  47,  volume 
2  of  Pakeontotjraphica  Americana  (1937K  The  Jacksoniau 
fomi,  crenocarinatus,  is  discussed  below. 

Eacheilodon  crenocarlnatvs  Heilprin  Plata  68,  ftgs.  10-13 

EuehfUodon  orenocarinaia  Heilprin,  1880,  U.  S.  Nat.  Moa.,  Proe,^  vol. 

3y  p.  150,  pL  4,  fig.  4. 
BueheUodon  erenO'Carinaia  Harris,  1896,  Acad.  Nat  8ci.  Philadelphia. 

Proe.,  p.  471,  pi.  18,  fig.  9. 
Eiicheilodon  cnno-carinaius  Aldrieh,  1897,  BuU.  Amer.  Paleont.,  vol.  2, 

p.  171,  pi.  5,  fig.  1. 
EuehUodon  crenoeariHaius  Cossmann,  1899,  Essais  de  Palfoconehologie, 

3  liv.,  p.  189. 
Eucheilodon  creno-carinattts  Harris,  1937,  Palteont.  Amer.,  vol.  2,  p.  47, 

pi.  5,  fig.  3b. 
HeUprin's  description. — ^Whorls  subscalariform,  flattened  above,  the  an- 
gulation formed  by  a  doubly  erenulated  carina;  volutions  omaraente3  Ij 
numerous  revolving,  profoundly  elevated  striae,  which  are  decussated  l^ 
the  much  finer  sinuated  lines  of  growth;  the  upper  or  flatteniNl  portion 
with  a  prominent  beaded  line  bordering  the  suture,  and  two  (a  finer  and 
a  coarsi^r  line)  intermediate  ones  between  the  same  and  the  carina;  outer 
lip  grooved  within,  and  probably  sharply  erenulated  by  the  terminatiMnu 
of  the  revolving  strie;  columella  with  about  eleven  beads,  which  decrease 
in  size  from  abo  e  downwards.  Aperture  nearly  equal  in  length  to  the 
spire?    Length  of  fragment  1  inch  (No.  8921)  Jackson,  Miss. 

Whether  we  regfard  this  as  a  distinct  si)ecies  or  simply  a  sub- 
species of  reticulatus,  the  Jackson  forms  are  generally  much 
lari^^er  and  with  much  less  prominent  embr}onic  whorls  than  the 
St.  Maurice  prototyi)es.  Central  carination  and  crenulation 
varv  extremely  in  the  later  forms.  These  features  are  verv 
subdued  in  the  earlier  representatives.  Contrast  figures  3  and 
3a  on  plate  5  (f^aljeont.  Amer..  vol.  2)  from  Texas  middle  Eo- 
cene beds  with  figure  3b  (erroneously  given  as  fig.  3a  on  Ex- 
planation of  plate  5)  from  the  upper  Eocene  (Danville  Land- 
ing) of  Louisiana. 

The  figures  of  creno-carinatus,  referred  to  in  the  synonymy 
above,  vary  greatly  in  carinal  crenulation,  but  occasionally  tliere 
is  a  reversion  in  general  form  to  reticulatus,  as  in  figure  10, 
Plate  58  herewith  shown,  but  here  the  |)OSterior  swelling  on 
the  interior  of  the  labrum  becomes  tripartite,  the  revolving  lira- 
tions  are  more  numerous  tlian  in  reticulatus  and  there  are  faint 
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traces  of  crenulated  carinse. 

i  nynction.-  P/la>ontograi>l)ica  Aiiicricaiia,  vol.  *J.  19M7,  p.  48,  lines  1 
:iii<l  L\  ehango  *  *  crrnuIo-caritKttu^"  to  crrnorarinatu.s ;  ami  on  p.  124, 
ehang^e  lig.  "3,"  to  3,  3a,  and  fig.  **3a"  to  3b. 

It  seems  noteworthy  that  we  have  no  Claibornian  representa- 
tives of  this  well-marked  stock. 

IJolotype. — U.  S.  Nat.  Mus.,  No.  8921. 

Specimens  fiynrcd. — V\g.  to,  from  Montgomery,  La.;  fig.  11, 
Danville  Landing,  La.;  fig.  12,  Montgomery,  La.;  fig.  13,  apical 
l)ortion  magnified  about  7  times,  show^ing  details  of  early  whorls. 

Paleontological  Research  Institution:  fig.  10,  No.  4450;  figs. 
I  I.  i^^,  No  -1451  ;  fig.  12,  No.  4452. 

Genus  BATHYTOMA  Harris  and  Burrows,  1891 

(Eocene  an«l   Oligocene   Beds  of  the   Paris   Basin,   p.   113    [new  name  for 

Bellanli's  Dolichotoma,  preoccupied]) 
(ienotvpe. — Murrx  caiapUraviuj*   Brocchi,   ('Onchologia   Fossile   Subappen- 

iiina,  vol.  L».  1S43,  p.  221,  pi.  8,  fig.  16. 
Illustration. — Brocchi    {op.  rit.)  ;   Bellanli,  Molluschi  dei  terreni  terziarii 
..'el   IMeinonte  e  della  Liguria,  pt.  2,  1877,  pi.  7,  figs.  20,  20a-d;   Coss- 
nuinn,   Kssais  <le  Paleoconcl:ologie,  2  liv.,   1896,  pi.  8,  figs.  12,  14. 

I^^or  discussion  of  this  genus,  see  PaIa?ontographica  Americana, 
vol.  2,  1937,  p.  44. 

"Genus"    GLYPTOTOMA    Casey,    1901 

(St.   Louis  Acatlemy  of  8<*ience,  Transactions,  vol.   14,  p.  140) 
Genotype. — Since    Gabb's    rnissiplicata    is    the    first    nientione<l    and    the 
only  one  of  the  three  species  noted  by  C'asey  in  a  re^ly  good  state  of 
preservation,   it   must    be   taken   as  tlie   typical    Glyptofnma. 
Illustration. — (4abb,    Acad.    Nat.    8ci.    Philadelphia,   Jour.,    2<l    ser.,    vol. 
4,  pi.  67.  fig.   19;   Harris,  Palwont.  Anier.,  vol.  2,   1937,  pi.  4,  fig.  27. 

Clyptotoma  ap|)cars  like  a  small,  coarsely  ornamented  Bathy- 
toma  and  hence  deserxing  no  more  than  subgeneric  rank.  It 
seems  i>oorly  represented  in  the  Jackson  beds,  but  a  somewhat 
imperfect  specimen  has  already  been  illustrated  from  Montgom- 
ery ( Palajont.  Amer..  vol.  2,  p.  45)  and  is  herewith'  shown  in 
a  different  view,  Plate  58,  fig.  18. 

Bathytoma  (Glyptotoma)  crassiplicata/  var.  montgomeryensis  Harris 

Plate    58,   fig.    18 

See  Palaeontographica  Americana  {loc.  cit.)  for  description 
of  this  variety.  Its  spire  is  somewhat  more  pointed  than  in  the 
type  form,  its  body  whorl  broader,  and  the  ornamentation  of  a 
finer  pattern. 

Holotype  of  montcjomeryensis. — Jackson,  Miss.,  Paleontologi- 
cal  Research  Institution,  No.  2409. 
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The  Eopleurotomids 

We  have  already  discussed  at  some  length  (Palaeoi^  Aflier., 
vol.  2,  1937,  p.  48)  the  general  type  of  turrids  called  "Sirom^ 
bincf'  by  De  Gregorio  and  Eopleurotoma  by  Cossmann.  If  we 
take  more  or  less  typical  forms  like  sayi  and  nupera  we  can 
conceive  of  their  development  from  some  costate  fusoid  an- 
cestry by  the  development  of  a  hum^al  sinus  cutting  off  the  sub- 
sutural  portion  of  the  costae  from  the  anterior,  peripheral  por- 
tion. This  process  of  developing  surculid  forms  was  well  un- 
der way  in  Upper  Cretaceous  times  as  demonstrated  by  Wade's 
Coon  Creek  work  of  1926.  Eopleurotoma  may  perhaps  be  re- 
garded as  intermediate  in  devdopment  between  the  surculids 
and  the  gemmulids  already  discussed. 

"Section'*  BOPLBUROTOMA  Cotsmann,  1S88 
(Anaales  de  la  8oci4t6  Royale  <ie  Malaeologie  de  Belgiqne,  yqL  24,  p.  265) 

Type. — Pleurntoma  malticonlala  Deshayes,  designated  as  type  by  ObM- 
mann  (op.  dt,,  p.  205);  aa  "  pledolype  * '  Oonmann  mentiona  Flcuro- 
toma  ea^ticoata  Lamarek  and  gives  the  same  as  figa.  1  and  2,  plate 
6  in  Erst,  is  de  Pal6ocouehologie  compar^y  2  liv.,  1896,  p.  81.  He  in- 
stitoted  this  aa  a  ** section"  name. 

mnstiBtion  of  nmttieotiata, — ^Deshayes,  Description  des  Goq.  Foss.  <les 
Environs  dc  Paris,  1837,  Atlas  pi.  64,  figs.  8-13;  Cossmann,  Essais 
etc.,  pt.  2,  pi.  6,  figt:.  1,  2,  *  *  jjlesiotypo. " 

Eopleurotoma  onachitensls  Harris  Plate  68»  figs.  14,  15 

For  the  original  characterization  of  this  species  see  Palaeonto- 
graphica  Americana,  vol.  2,  1937,  p.  49,  pi.  5,  figs.  11,  iia. 

Type. — From  Danville  Landing,  Paleontological  Research  In- 
stitution, No.  2422. 

The  rescm'blanjce  of  this  species  to  cainei  of  tlie  Sabine  Eo- 
cene of  Alabama  has  been  pointed  out  in  the  publication  above 
referred  to.  It  is  quite  possible  that  this  may  be  a  form  bf  julia 
Cooke,  yet  if  the  drawing  of  that  si)ecies  as  cited  below  is  re- 
liable, the  aperture  in  jtdia  is  proportionally  longer,  the  ribs  more 
rectilinear  and  the  sinus  much  nearer  the  suture  line.  We  are 
reproducing  Cooke's  original  drawing  (enlarged),  for  compar- 
ison witli  ouachiteusis.  This  may  perhaps  be  regarded  as  a 
rather  primitive  Eopleurotoma,  one  in  which  the  sinus  is  shal- 
low, not  yet  close  to  the  suture  nur  yet  effacing  all  traces  of  the 
ribs  along  the  sinus  zone. 
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EoplrnrotoBm  Julia  Cooke  Plate  5B,  Hj;'  1^ 

Eopleurolfma  julia  Cooke,   1926,   Waaliin)^ii  Avail.  8ci.,  Jour.,  vol.   lii, 
p.  134,  fig.  3. 

Cookc'g    description Shell    small,    fusiform;    apical    angle    about    30*. 

Nucleus  large,  smooth,  tip  broken,  2^  whorls  remaining.  Poat  nuclear 
whorls  4(4  in  type,  ehoulilered,  cuncelluti'd;  entire  wliorl  I'mcrt'il  bj  legu- 
larly  spaceil  niul  nearly  equal  spiral  liiri'iula,  7  threads  on  the  third  \Tliorl; 
many  low,  rounileU  protractive  ribs  bocoiniiig  obsolete  on  the  boily  whorl. 
Canal  straight:  aperture  wide,  three -sevenths  as  long  us  the  shell;  t'olum- 
ella  Binootli,  oQter  lip  thin,  smooth  within.  Sinus  uiljaeent  to  the  mtun.', 
shaUow.     Altitude  7  mm.;   latitnde  2^   mm. 

Utation  4250,  Moodys  Branch,  Jackson,  Miss.,  U.  8.  N.  M.,  No.  353,939. 
This  prptty  little  species,  of  which  only  utie  s|)eciineTi  is  in  the  National 
Museum  collection,  is  given   the  obsolete  name  -'Pleurotoma"   beeSiUBe  of 
the  chaotic  eonclitioii  of  the  nomenclature  of  the  Turritidae. 

Since  at  this  writing  tiie  type  specimen  is  not  available  for 
study  we  are  here  showing  a  somewhat  enlarged  copy  of  the 
original  drawing,  kindly  loaned  by  Dr.  Paul  Bartsch  of  the  De- 
partment of  Mollusca,  United  States  National  Museum.  Our 
Jackson.  Miss,,  material  has  not  furnished  us  with  additional 
specimens  of  this  species,  but  Danville  Landing  has  contributed 
several  specimens  of  our  ouackilensis  which  may  turn  out  to  be 
;■.  variety  of  this  species. 
Eopkurotoma  earya  Karris,  var.  Plate  69,  Acs.  t.  2 

This  form  has  already  been  referred  to  in  t'ala;ontographica 
Americana,  vol.  2.  p.  56,  pi.  6,  fig.  18.  The  apex  is  pointed, 
consisting  of  three  smooth  embryonic  whorls  followed  by  two 
with  the  usual  pleurotomoid  costation,  larger  spiral  and  body 
whorls  with  icoarse  spiral  lines  increasing  in  strength  from  the 
lower  ends  of  the  ribs  to  the  suture  below;  smaller  spiral  whorls 
ornamented  by  rather  prominent,  curved,  thin  ribs  with  one 
line  above  the  suture  and  a  crenulated  subsutural  band  below, 
spiral  lines  over  costK  and  above  to  the  suture  mainly  micro- 
scopic. 

This  variety  seems  to  be  more  nearly  related  to  St.  Maurice 
types  than  to  those  from  the  Qaiborne  sand. 

OccurroKe. — Montgomery,   La. 

Specimens  fiyured. — Fig.  i,  Montgomery,  La.;  fig.  2,  Jack- 
son Kocene,  exact  locality  not  given. 

Paleontological  Research  Institution:  fig.  i.  No.  2440;  lig.  2, 
No.  4987. 
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Eoplearotomm  csrya  Harris,  var.  carola  ?  Plate  M,  flgs.  3»  4 

With  the  imperfect  material  at  hand,  it  is  not  possible  to 
state  whether  this  is  a  new  form  or  whether  it  should  be  re- 
ferred  to  some  former  described  species — perhaps  as  a  more  or 
less  well-defined  variety.  It  proves,  however,  that  Ex)pleuro- 
tomas  were  not  extinct  in  Jackson  times,  though  by  no  means 
so  abundant  as  in  Claiborne  beds  below. 

Occurrence  of  specimens  figured. — Montgomery,  La. ;  fig.  3, 
Jackson  Eocene,  exact  locale  unknown ;  fig.  4,  Montgomery,  La. 

Paleontological  Research  Institution :  fig.  4,  No.  4988a. 

Eopleurotona  ?  alUmiMla,  n.  sp.  Plate  69,  1kg.  5 

In  our  White  ElufF,  Ark.,  material  there  are  imperfect  tur- 
rid  specimens  showing  not  the  usual  type  of  costation  on  the 
larger  whorls  (/.  e.,  severed  into  a  lower  oblique  portion  and  a 
smaller  portion  forming  crenulations  on  the  subsutural  band) 
but  having  a  more  perfect  surculoid  swing,  and  crossed  by  uni- 
form spirals.  Certain  general  resemblances  may  be  seen  be- 
tween this  species  and  Surcutoma  floweri  Harris  from  the  Eo- 
cene at  Smithville,  Tex.  (Palaeont.  Amer.,  vol.  2,  p.  80,  pi.  11, 
fig.  29).  But  faint  indications  of  subsutural  crenulae  suggest  its 
.iffinity  with  Eopleurotoma. 

Holotypc  and  specimen  figured. — White  Bluff,  Arkansas 
kiver,  Ark. 

Paleontological  Researcli  Institution,  No.  4989. 

Genus  TURRICULA   Schumacher,   1817 
(  FiHsai  d'un  Nouvcau  Sy«teim»,  Vers  Te8tac6»,  \u  1218) 

Genotype. — Turricula  flammea  Schumacher;  Chemnitz,  Ck>nch.  Cab.,  vol. 
4.  p.  172.  pi.  143,  figs.  1336-1338 

Illustration. — Chemnitz  {op.  cit.)  ;  Plcnroloma  jaiana  Beeve,  Coneh. 
Icon.,  1843,  Pleuroloma,  pi.  4,  fig.  26;  Turricula  flammea  Grant  and 
(iale,  San  Diego  80c.  Nat.  Hist.,  Mom.,  vol.  1,  1931,  pi.  25,  fig.  9a-b. 

Recent  Turriculas  are  frequently  referred  to  Surcula  (H.  and 
A.  Adams),  with  T.  javana  Linnc  as  genotype;  while  strongly 
lirate,  early  Tertiary  forms  have  heen  designated  I'leurofusias 
i»\    De  Gregorio  and  Casey. 

Subgenus  PLEUROFUSIA  de   (IreKorio,  1890 
( Monojjraphio  do  hi  F'auno  K(Kvni(|iU'  tlr  rAhjliMiiia,  pj).  ;;:;.  .".-I) 
JSubgc'UOtypf.  — P/<'//ro/«.yi</    loiunro.stropsifi    «U'    Gri*gorio,    vp.    cit.,    pi.    :,', 


429  Jagk&on  Eocene  Mollusca:   Hakkis  and  Palmek  42J> 


figs.  26,  27. 

Illustration. — I)e  Gregorio   {vid.  »up.). 

For  a  copy  of  De  Gregorio's  Latin  description  of  Pleurofusia, 
see  Falaeontographica  Americana,  vol.  2,  1937,  p.  72.  In  his 
original  observations,  he  writes : 

Those  Pleurotoinas  have  such  a  fusoui  appearance  that  it  frequently  hap- 
j)en8  they  have  been  referred  to  this  genus,  when  the  surface  is  a  little 
worn  and  one  does  not  observe  the  lines  of  growth  showing  the  notch  on 
the  lip  .  .  .  These  Pleurotomas  are  provi<le<l  with  remarkable  costation, 
often  heavy  and  coarse  an<l  with  spirals  that  often  l>ecome  real  cords. 

De  Gregorio  refers  to  Pleurojusm  as  a  new  subgenus  with 
longirostropsis  as  the  type,  listing  nine  of  Bellardi's  Surculas 
as  belonging  to  this  new  subgenus.  Pleurotoma  servata  Con- 
rad of  the  Vicksburg  Oligocene  is  likewise  included. 

Judging  from  the  character  of  the  species  referred  to,  it  would 
seem  that  the  most  characteristic  feature  of  these  fusoid  forms 
is  tlie  sunken  band  below  tlie  suture,  marking  the  position  of 
the  retral  sinus.     Typically  the  ribs  do  not  cross  this  band. 

Turricula  (Pleurofusia)   danvicola  Harris  Plate  69,  fig.  6 

Turricula    (Pleura ftusia)    danvu^ola    Harris,    1937,    Palaeont.    Amer.,    vol. 
2,  p.  81,  pi.  11,  fig.  33. 

For  discussion  of  this  species,  see  the  above  reference.  This 
is  one  of  the  more  common,  fair-sized  turrids  from  the  upper 
Jackson  at  Danville  Landing  on  the  Ouachita  River,  La.,  but 
so  far  as  we  have  observed,  it  is  not  known  elsewhere.  The 
broad,  spirally  striate  sinus  band  of  the  penultimate  and  body 
whorls  is  very  distinctive.  On  the  large  whorls,  there  is  like- 
wise a  rather  characteristic  twinning  of  the  two  large  spirals 
over  th€  medial  portion  of  the  ribs,  recalling  similar  characters 
in  Pleurotoma  servata  Conrad  of  the  Vicksburg  Oligocene. 

The  holotype  is  No.  2542  of  the  Paleontological  Research  In- 
stitution.    Specimen  figured.  No.  4990. 

Turricula  (Pleurofusia)  danvicola  Harris,  var.  ?  Plate  59,  fig.  7 

The  form  illustrated  is  perhaps  that  of  a  danvicola  relative 
with  short  whorls  and  very  prominent  subcentral  spirals  increas- 
ing in  strength  as  they  pass  over  the  short,  obtuse  ribs.  More 
material  must  be  obtained  before  its  true  relationship  can  be 
determined.  It  is  one  of  the  various  and  varying  forms  of  tur- 
rids found  at  Danville  Landing  on  the  Ouachita  River,  La. 

Paleontological  Research  Institution,  No.  4991. 


1 
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TarrloUa  (Ptoatofadm)  duiTleol«»  var.  psnUlg«r4tau»  n.  Tsr. 

Flirt*  »,  lie.  8 

Characterisatrcp  -Size  and  form  as  indicated  by  the  illustra- 
tion ;  differing  from  the  typical  form  by  its  broader  fusoid  form, 
its  less  pronounced  sunken  sinus  band,  and  lack  of  costal  dele- 
tion on  the  body  whorl ;  closely  approaching  Casey's  Pleurofusia 
hilgardi  from  Jackson,  Miss. 

Holotype  and  specimen  figured, — Montgomery  on  the  Red 
River,  La. 

Paleontological  Research  Institution,  No.  4992. 

TarricsU  (PlMrofusIa)  kUgudl  Casey  Plate  68,  flgs.  9,  10 

Plewrotoma  kUgmrdi  Gaaey,  1903,  Aead.  Nat.  SeL  PhlladniphJs,  Proe.,  p. 
270;  1904,  St  Louis  Aead.  Sei.,  Trans.,  vol.  14,  p.  1IS2  ■■  Flemr^ 
futiahUgardL 

Tliis  species  is  described  and  figured  in  Paheontographica 
Americana  (vol.  2,  1937,  p.  74,  pi.  11,  fig.  7)  as  from  Moodys 
Branch,  Jackson.  Miss.  The  holotype  seems  closely  related  to 
the  variety  danvicola  described  above,  but  is  not  so  large,  less 
rugged,  and  seemingly  without  the  sunken  sinus  band  and  strong 
subsutural  collar.  The  intimate  relationship  of  diis  species  to 
coUaris  on  the  one  hand  and  jluctuosa  on  the  other  is  evident 
from  the  illustrations  here  presented. 

We  have  no  specimens  from  Moodys  Branch;  figure  10,  is 
from  Garland  Creek,  near  Shubuta,  Miss. 

Holotype. — U.  S.  Nat.  Mus.,  fig.  9,  No.  481,669;  fig.  xo,  No. 

4993. 

Tniricnla  floctaosa  Harris  (Weisbord,  MS.)  Plate  69,  fi^s.  11,  12 

Twrricuia  fluetuosa  Harris,  1937,  Paleont.  Amer.,  vol.  2,  p.  81,  pL  12, 
fig.  1. 

This  species  has  already  been  discussed  (see  above  reference) 
in  Palaeontographica  Americana.  Another  view  of  the  holo- 
type is  herewith  presented,  fig.  12.  It  will  be  seen  at  once  how 
intimately  this  is  related  to  hilgardi,  though  its  length,  small 
number  of  broad  ribs  and  constriction  at  suture  lines  produce 
an  appearance  quite  at  variance  with  that  species. 

The  holotype  is  from  Ranker  Hill,  on  the  Ouachita  River,  La. 

Paleontological  Research  Institution,  fig.  11,  No.  4994;  fig. 
12,  No.  2543. 
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TurricuU  (Pleurofusia)  collaris  Cas«y  Plate  69,  flgs.  18-16 

Pleurotoma  roUaris  Casey,  lOOH,  Aca«i.  Nat.  Sci.  Philadelphia,   Proc,  p. 

270. 
Pleurofmia  coUaris  Casey,  1904,  St.  Louis  Acad.  Sei.,  Trans.,  vol.  14,  p. 

127,  152. 
Fleurofusia  coUaris  Harris,  1937,  Palaeont.  Amer.,  vol.  2,  p.  74,  pi.  11, 

fig.  8. 

Casey's  description  is  copied  in  Palaeontographica  Americana, 
vol.  2,  p.  74  and  the  holotype  is  figured  on  plate  ii,  fig.  8. 

With  other  Jacksonian  material  in  the  Paleontological  Re- 
search Institution  is  a  specimen  —  apparently  from  Jackson, 
Miss. — which  is  with  very  little  doubt  referable  to  this  species. 
It  is  herewith  illustrated  as  figure  14.  The  spirals  on  the  sinus 
band  are  exceedingly  fine,  the  subsutural  collar  very  strong,  and, 
in  place  of  three  anterior  lines  as  described  by  Casey,  four  are 
visible  on  the  larger  whorls. 

Holotype. — Moodys  Branch,  Jackson,  Miss. ;  U.  S.  Nat.  Mus., 
fig-  I3»  No.  481,668.  Fig.  14,  probably  Jackson,  Miss. 

Paleontological  Research  Institution,  figs.  14,  15,  No.  4995. 

Turricula  plutonica  (Casey),  var.  weisbordi  Harris         Plate  59,  fiffs.  16-18 

We  have  already  called  attention  to  this  variety  of  what  seems 
to  be  Casey's  plutonica  from  the  Vicksburg  Oligocene.  (See 
Palaeont.  Amer.,  vol.  2,  p.  80,  pi.  11,  fig.  30).  Considerably  more 
material  is  now  available  from  the  type  locality  of  this  varietal 
form  (Danville  Landing,  Ouachita  River,  La.,  and  Myatt 
Landing)  but  there  seems  to  be  no  need  of  modifying  our  for- 
mer characterization.  The  apex  is  pointed  as  is  here  illustrated ; 
the  spiral  lines  ore  obsolete  except  on  the  anterior  of  the  body 
whorl ;  lines  of  i?^rowth  are  practically  microscopic. 

The  holotype  of  plutonica  is  small  and  poorly  preserved  as  will 
\ye  seen  from  our  illustrations. 

For  additional  illustrations,  see  figures  16-18  of  the  present 
plate ;  all  from  Danville  Landing,  La. 

Paleontological  Research  Institution:  fig.  16,  No.  4996;  fig. 
17,  No.  4997;  fig.  18,  No.  4998. 

Turricula  (Pleurofusia)   subservata,  n.  sp.  Plate  59,  figs.  19,  20 

Specific   characterization. — Size   and   general    appearance 
illustrated;  apex  and  earlier  whorls  closely  resembling  the 
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of  plutonica;  later  whorls  of  jfrr^-a/a-like  aspect,  i.  e.,  with  two 
subequal,  stronj^'  central  spirals ;  body  whorl  with  four  strong, 
raised  spirals;  secondary  or  intermediate  spirals  seemingly  not 
developed,  entire  surface  covered  with  microscopic,  even  and 
evenly  spaced  spiral  threads.  These  are  many  times  finer  than 
any  of  the  finer  spirals  on  scri'ata  or  tickshurgensis.  Best  ob- 
served after  aj)p\ving  a  thin  coating  of  ammonium  chloride. 

Occurrence. — Holotype  specimen  the  only  one  known ;  from 
Montgomery  on  the  Red  River,  La. 

Paleontoloo^ical  Research  Institution,  No.  4999. 

Genus  SULLIVANIA,  new  grenus 

Genotype. — Pleuroioma  ptvexiU^  Aldrich,   Alabama   (i<»ol.   Survey,    Bull., 

No.  1,  1886,  p.  30,  pi.  3,  fig.  2. 
Illustration. — Aldrich,  op.  ci/.,  pi.  3,  fig.  2;    Harris,  Hemifntrcula/  per- 

exilis  (Al(lrich),  Palspont.  Ainer.,  vol.  2,  l<):i7,  p.  88,  pi.  12,  fig.  27. 

Generic  characterization. — Shell  of  medium  size,  long-bicon- 
ical  in  outline,  showing  no  costation  at  any  stage  of  growth; 
lines  of  growth  swing  upward  and  cHagonally  to  the  right  until 
they  reach  the  lower  and  weaker  of  the  two  subsutural  bands, 
then  swing  rather  abruptly  to  the  left  up  to  the  suture;  fairly 
well-marked  revolving  lines  generally  on  all  whorls  and  always 
present  on  the  interior  portion  of  the  body  w^iorl. 

The  type  species  is  evidently  closely  related  to  exiloidcs  of 
the  Woods  Bluff  horizon  and  quite  probably  is  of  the  same  gen- 
eral stock  as  '' H emisurciila*  hicoricola  and  fischerensis  Harris 
(1937,  p.  88,  pi.  12,  figs.  25,  26).  These  seem  to  come  up 
through  Pleurntoma  tomhiijheensis  Aldrich  (1899,.  pi.  2,  figs. 
12,  12a).  The  Barton,  and  even  lower  beds  in  England,  yield 
a  similar  form,  Murcx  priscus  Solander  (Fossilia  Hantoniensia, 
1766,  p.  16,  figs.  25,  44),  better  described  and  illustrated  by  Ed- 
wards in  his  Monograph  of  the  Eocene  Alollusca  (1852,  p.  320, 
pi.  33,  figs.  I,  la-c). 

The  Conorbis-Wk^  genus,  Cryptoconiis  von  Konen,  as  repre- 
sented by  its  t\;)c  species,  filosiis  Lamarck  (Cossmann  and 
Pissarro,  Iconographie  Complete,  etc.,  1904- 190(),  pi.  49,  \\ii. 
216-1),  seems  to  liave  little  in  coninion  with  SuIIi^'ania,  but  cer- 
tain forms  that  have  Ijeen  referred  to  Cryptoconus  may  approacli 
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very  closely  whit  appear  t(;  l)e  Sullivanian  relatives — as  sug- 
gested above.  Incidentally,  it  may  be  j)ointed  out  here  that  if 
we  adhere  to  the  genotyi-)e  characteristics  of  Jlcmisnrciila,  forms 
like  H.  hicoricola  anri  fischcrensis  ( Pala?ont.  Amer.,  vol.  j,  1937, 
pi.  12,  figs.  23,  2h)  must  eventually  be  [)laced  elsewhere. 

The  genus  is  dedicated  to  iVofessor  J.  M.  Sullivan  of  Mill- 
saps  College,  Jackson,  Miss.,  who  has  gathered  many  remark- 
able fossils  from  central  Mississippi. 

Sullivania  perexiliH  (Aldrich)  Plate  60,  fii^s.  1-3 

Pleurotoma  prrrjrilin  Aldricli,  1SS6,  Alabama  Ueol.  {Survey,  Bull.,  No.  1, 
p.  30,  pi.  3,  fig.  2. 

Aldrich  8  descriptwn. — yholl  slcinler,  acuniiuute;  whorls  eight,  convex, 
surface  covered  by  revolving  lines,  which  in  some  places  luive  finer  ones 
between,  especially  on  the  lower  half  of  the  shell.  Ijines  of  growth  faint, 
very  distinct  umier  a  glass;  suture  bordered  below  by  an  impressod  line; 
slit   wide  and  shallow ;   aperture  half  the  length  of  the  shell. 

Locality. — Moo<lys    Branch,    Jackson,    Miss. 

The  species  is  exactly  the  shajie  and  appearance  of  Pleurotoma  venutta 
Heilprin,  but,  on  submitting  the  above  specimen  to  Professor  Heilprin, 
he  stated  it  to  be  distinct,  as  P.  vtnti^la  has  it«  revolving  lines  arranged  in 
pairs.  The  type  specimen  tielonged  to  the  National  Museum,  but  on  send- 
ing our  shell  there  it  could  not  be  found,  so  a  comparison  could  not  \ye 
made. 

Holotype. — /  "id.  sup.,  the  Johns  Hopkins  University. 
Specimens  figured. — Jackson,  Miss. 

Faleontological  Research  Institution:  fig.  i,  No.  4977;  figs. 
2,  3,  No.  4978. 

Genus  FSEUDOTOMA  Bellardi,  1876 
(Societii  Malacologica  Italiana,  Bollettino,  vol.  1,  p.  20) 

Genotype. — Murcx   intoriuH   Brocchi,   Conchologia   Possile   Subappennina, 

vol.  2,  1H43,  p.  220,  pi.  S,  fig.  17. 
lllustratiou. — Brocchi   (o/>.  cit.)  ;   Bellardi,  K.  Accad.  8ci.  Torino,  Mem., 

2d  ser.,  vol.  29,  pi.  7,  fig.  10;  ('ossmaiiii,   Kssais  do  Paleoconchologie,  2 

liv.,   1896,  pi.  8,  fig.   11 

Finlay  changed  this  name  to  Fseudotoma,  pointing  out  that 
** Pseud otovius  Cope,  1872  (Mammalia)  has  a  year's  priority 
and  invalidates  l>ellardi's  name."  (See  Trans,  and  Proc.  New 
Zealand  Inst.,  vol.  55,  1924,  p.  515.)  But  this  is  not  in  con- 
formity with  Article  36,  Rules  of  Zoological  Nomenclature. 

Brocchi 's  type  specimen  seems  to  he  unusually  long  spired 
as  comj)ared  with  specimens  referred  to  the  same  species  by 
Bellardi  and  Cossmann. 
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PMudotoma  heilprini    (Aldrich)  Plate  60,  fi^a.   6,  7 

lor  discussion  of  this  species,  see  Palseontographica  Ameri- 
cana, vol.  2,  1937,  p.  103,  pi.  14,  ligs.  32a,  b. 

The  apical  embryonic  whorl  of  this  species  is  exceedingly 
small,  but  other  whorls  expand  rapidly,  and  on  the  fourth,  faint 
spirals  are  seen  eventually  crossed  by  crescent ic  fine  ribbing. 
After  an  abrupt  change  to  more  adult  costation,  on  the  fifth 
whorl  the  costation  is  as  described  by  Aldrich. 

Holotype. — Aldrich  Collection,  the  Johns  Hopkins  Univer- 
sity; from  Moodys  Branch,  Jackson,  Miss. 

Specimen  figured. — Figs.  6,  7,  Mootlys  Branch,  Jackson,  Miss. 

Paleontological  Research  Institution,  No.  4981. 

Pseudotoma  heilprini,  vars.  Plate  60,  figs.  4,  5,  7a,  8 

In  restudying  the  various  Louisiana  forms  referred  to 
Fseudotoma,  one  notes  that  there  are  two  fairly  distinct 
and  wide  spread  varieties  that  seem  worthy  of  special  con- 
sideration. The  first,  the  more  typical  heilprini  described  above 
and  discussed  in  Pala^ont.  Amer.,  vol.  2,  p.  103  (pi.  14,  fig.  32), 
with  sharper  apex  and  coarser  ornamentation,  and  the  second, 
with  opposite  characteristics.  They  ma\'  occur  together,  but 
the  second  form  is  more  characteristic  of  the  Red  River,  Mont- 
gomer}  locality.  We  now  think  it  probable  that  the  form  here- 
tofore described  as  var.  ijibsoni  is  a  pathologic  individual  per- 
liaps  of  tliis  second  and  less  typical  variety  of  heilprini.  The 
shell  shows  that  while  younj^^  it  had  sustained  considerable  injury 
which  could  well  have  produced  later  deformities.  No  sim- 
ilar specimen  is  known  to  exist. 

Holotype.— V\.  60.  ^\i^.  8;  Gibson  Landing,  Ouachita  River, 
La.     1 'aleontoloj^ical  Researcli   Institution,  No.  2590. 

Specimens  here  fiyurcd.--  V'\g.  4,  Montgomery,  La.,  (No. 
4979)  ;  tig.  5,  Danville  Landing,  Ouachita  River  (No.  4980)  : 
h^.  7a,  Danville  Landing,   (No.  4981a). 

P8eudotoiiia  axeli,  n.  sp.  Plate   60,  fig:.  8a 

Lharactcrization.-A\{^Y\tr7i\  form  and  size  as  indicated  by  the 
illustration  ;  (jutlinc  more  nearl\  that  of  i/ihsoni  than  heilprini, 
hut  having  the  depressed  sinu^  zone  ui  neither;  as  in  the  voung 
of  heilprini,  there  are  two  stron,l^^    subcentral    spirals    on    each 
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whorl  passing  over  about  ten  low  costae,  costaj  becoming  cre- 
scent-shaped and  narrower  in  approaching  the  upper  suture 
line;  subsutural  collar  weak;  columella  short,  heavy;  umbili- 
cus subobsolete. 

Occurrence. — Moodys  Branch,  Jackson,  Miss. 

Holotype. — F^aleontological  Research  Institution,  No.  4983. 

Genus  COCHLESPIRA  Conrad,   1865 
(Aniorican  Journal  of  Conchology,  vol.  1,  pp.   19,  210) 

(Jenotypc. — ('ocMc^pira  cristata  Conrad,  by  subsequent  designation  by 
Casey,  8t.  Louis  Acad.  Sci.,  Trans.,  vol.  14,  1904,  p.  144. 

Illustration. — Conratl,  Acad.  Nat.  Sci.  Philadelphia,  Jour.,  ser.,  2,  vol. 
1,   1848,  pi.   11,   fig.  20;    Harris,  Palaeont.  Amer.,  vol.  2,   1937,  pi.   10, 

fig.  1. 

1^'or  discussion  of  this  genus,  see  page  66  of  the  above-cited 
volume  of  Palaeontographica  Americana. 

Cochlespira  bella,  var.  polita    Harris  Plate   60,  fig.  9 

Found  with  Ancistrosyrinx  columbaria  on  the  Ouachita  River 
and  described  in  Palaeontographica  Americana  (vol.  2,  p.  68, 
pi.  10,  fig.  12). 

The  embryonic  whorls  of  some  forms  of  Cockles pira  are 
shown  on  plate  10  of  volume  2  of  Palaeontographica  Americana, 
as,  for  example,  figures  8-10,  indicating  a  rapid  increase  in  size 
of  the  earlier  three  smooth  whorls,  and  an  early  type  of  ribbing 
on  the  fourth  and  fifth  whorls.  This  gives  way  anteriorly  to 
the  obliquely  set  denticles  of  the  sharp  keel.  We  have  not  ob- 
served the  early  costate  stage  just  mentioned  in  our  specimens 
of  more  typical  Ancistrosyrinx.  Here  the  smooth  whorls  soon 
show  a  beginning  of  carination  that  in  the  fourth  and  fifth  whorls 
develops  the  characteristic  serration. 

This  is  one  of  our  most  beautiful  and  characteristic  groups 
of  the  whole  turrid  family.  Little  womler  authors  have  made 
use  of  such  specific  designations  as  bella,  elegans  and  cedo-nulli. 

Paleontological  Research  Institution,  No.  2513. 

Genus  ANCISTROSYRINX  Dall,  1881 
(American    Naturalist,   vol.   15,   p.     718;     also    Museum    of    Comparative 

Zoology,  Bulletin,  vol.  9,  1881,  p.  54) 
Genotyi>e. — Ancistrosyrinx  tlcgans   Dall    (original   designation),   loc.  cit. 
Illustration. — Dall,    Pleurotoma    {Ancistrogyrinx)    elegans,    Mus.    Comp. 
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Zool.,  Bull.,  vol.  18,  pi.  'AH,  tig.  3;  Harris,  Pal»oiit.  Anier.,  vol.  2,  1937, 
pi.  10,  tig.  23. 

For  discussion  of  this  pleurotomid  type,  see  Woodring,  Pub- 
lication 385  of  the  Carnegie  Institute  of  Washington  (1928); 
Harris,  p.  (j6  of  the  volume  above  referred  to. 

Ancistrosyrinx  columbaria  (Aldrich)  Plate  60,  fi^s.   10-12 

For  description  and  discussion  of  this  species,  see  volume  2, 
page  69,  plate  10,  figures  20-21  of  Palaeontographica  Ameri- 
cana. Additional  material  fails  to  furnish  better  specimens  than 
tliose  tliere  depicted. 

Holotype. — "Dry  Branch,  Jackson,  Miss."  Aldrich  Collec- 
tion, the  Johns  Hopkins  University. 

Specimens  figured. — Ouachita  River  at  Bunker  Hill  Landing. 

Faleontological  Research  Institution:  figs.  10,  11,  No.  2516  A; 
fig.  12,  No.  2516B. 

it  is  also  represented  in  our  collections  from  Town  Creek, 
Jackson,  Miss.     Sta.  785. 

Genus   SCOBINELLA   Conrad,   1847 

(AfHilcmy   of   Natural   Science   of   Philadelphia,   Proceedings,   p.    289;    ita 
Journal,  LM  sor.,  vol.  1,  1848.  p.  120,  pi.  12,  figs.  8,  9) 
(rcnotyi»o  hy  monotypy. — Sv<th\n(lla  caliitu  Conrad,  loc.  cit. 
Illustration. — ("onrad,   Acad.   Nat.   8ci.    Philadelphia,   Jour.,   2d    ser.,    vol. 
1,   1S48,  1)1.  12,  figa.  8  and  9. 

Conrad's  description  of  this  genus  as  given  on  pages  289-290 
of  the  Academy  Proceedings  is  as  follows: 

Shell  subfiisiforni,  with  a  dccj)  angular  sinuH  in  the  labruni  as  in  Pleuro- 
toma;  spire,  long,  turrct<Ml;  pillar  lip  wanting;  columella  with  plaits  de- 
creasing in  size  downwards,  as  in   Mitro;  canal  short. 

For  further  discussion  of  the  genus,  see  Woodring  (1928,  p. 
!()9)  and  Harris  (1037,  p.  89). 

Scobinella    newtoncnsis    Aldrich  Plate   60,    fig.    13 

Scobinclla  nrwton*  tisiti   Aldrich,    1911,    Hull.    Amer.    Paleont.,    vol.    5,    p. 

5,  pi.  2,  fig.  2. 

ScohincUa  nrulont  nsis    Harris,    \9M,   Palu^ont.    Amer.,   vol.   2,   p.   90,    pi. 

l:j.  figs.  10-12. 

A  general  discussion  of  l)oth  genus  and  sj)ecies  has  been  given 
in  the  PahecMitoi^raphica  series  as  cited  above. 

I*"igiirc  13.  Plate  (k)  shows  a  somewhat  different  view  of  the 
specimen  from  Moiit^^omery  wliich  we  have  referred  to  Aldrich's 
St.  Maurice  lM)cene  sj^ecies  iicTctonrnsis.  No  additional  ma- 
terial has  come  to  liand  since  our  publication  of  1937. 

I 'alcontolo!.[ical   Research   Institution,  No.  2564. 
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Scobinella  transitionalis  Harris  Plate  GO,  fivf.   14 

Scohinella  transitionaliii  Harris,  19.*{7,  PalH»<mt.  Amor.,  vol.  2,  \k  91,  pi. 
i:\y  figs.   IH,  14. 

For  description  and  discussi(Mi,  see  the  ahove-mentitjiicd  pub- 
lication. 

Holotype. — Fig.  14,  from  Montgomery,  La. 
Faleontological  Research  Institution,  No.  2565. 

Scobinella  louisians  Harris  Plate  GO.  fig:s.  15-18 

Scobihella  htuisiiut  Harris.    19^17,   Pahvunt.  Amur.,   vol.  2,   p.   9:{,   pi.   l.'J, 
fig.  21. 

F*or  descriDtion  and  figure  of  the  holotype  of  this  species  see 
the  above  reference. 

Perhaps  one  of  the  most  remarkable  cJiaracters  of  this  spe- 
cies is  the  great  difterence  in  proportion  of  length  of  aperture  to 
length  of  shell.  In  the  specimens  herewith  illustrated  this  pro- 
portion varies  from  .42  to  .34.  Again,  the  width  to  length  of 
shell  may  vary  from  .Jr  to  .27.  Columellar  plications,  de- 
creasing in  strength  atiteriorly,  may  become  very  well  devel- 
oped as  shown*  by  fig.  15. 

Specimens  ficjured, — Fig.  15,  Montgomery,  La.;  fig.  16,  Gar- 
land Creek,  Miss. 

Faleontological  Research  Institution:  fig.  15,  No.  4984;  fig. 
10,  No.  4985. 

The  high-spired  form  illustrated  by  figs.  17,  18  is  from  Mont- 
gomery and  is  registered  as  No.  4986. 

Scobinella?  JackBonensis  M«y«r  Plate  60.  fifir.  19 

This  small  and  somewhat  imi)erfect  specimen  from  the  collec- 
tion of  the  Fhiladel])hia  Academy  of  Natural  Sciences  has  been 
discussed  in  Falxontographica  Americana,  vol.  2,  1937,  p.  95, 
as  Mitromorpha  !  jacksonoisis  but  its  proper  generic  location 
must  await  additional  and  more  perfect  material.  Meyer  (Geol. 
Surv.  Ala..  Bull.,  No.  i,  p.  75,  ])1.  2,  i\^.  10)  originally  referred 
his  holotxpe  specinxMi.  seemingly  of  this  si)ecies,  to  Plcnrotoma. 
Ills  specimen  is  now  in  the  Johns  ll()i)kins  University  collec- 
tion. 

Scobinella   famelica   Casey  Plate   Gl,    figs.    1,  2 

Srobinrlhi   fdmrlica   Casoy,    190.'»,    Aca«l.    Xat.   Sci.    Phila.,   Vroc,  p.   274. 
Srohiiitllu  fonirlica   Harris,    19.J7.    F'.Mla'oiit.   Amor.,   vol.  2,  p.  9'A,  pi.    lo, 


fi;r^.  -»-', 
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The  close  resemblance  of  this  Montgomery  Jackson  speci- 
men to  the  typical  Vicksburgian  form  has  been  commented  on 
in  Palseontographica  Americana,  p.  93. 

Holotype. — U.  S.  Nat.  Mus.,  specimen,  No.  481,662. 

Specimen  figured. — Mongtomery,  La. 

Paleontological  Research   Institution,   No.   2571. 

Genus  CORDIERIA  Rouault,  1848 
(Soci^te  G^ologrique  de  France.   Bull.,    (2)    vol.  5,  p.  207) 

Genotype. — Cordieria  iberica  Rouault,  chosen  by  Cossmann  (Essais  de 
Pal^oconchologie  comparee,  2  liv.,  1896,  p.  98,  not  Boraonia  calvim- 
ontensis  (DeshayeR)  Cossmann,  ide'm.f  pi.  6,  figs.  21-22)  as  "  pleaio- 
type.'' 

Illustration. — Rouault,  Soc.  (reol.  France.,  Mem.,  2cl  »er.,  vol.  .'i,  1849, 
pi.  17,  fig.  7. 

Cordieria  ludoviciana   (Vaughan)  Plate  61,  fig.  3 

Boraonia   ludoviciana   Vaughan,    1896,    U.    S.    Geol.    Survey,    Bull.,    142, 

p.  34,  pi.  2,  fig.  6,  6a. 
Cordieria  ludoviciana  Harris,    19H7,   Pala»ont.    Amer.,   vol.   2,   p.    84,   pi. 

12,  fig.  9. 

For  description  and  discussion  of  this  species,  see  the  above 
reference  to  Palseontographica  Americana.  A  somewhat  differ- 
ent view  of  the  specimen  figured  there  is  herewith  given  show- 
ing clearly  the  character  of  the  retral  sinus.  It  is  from  Jack- 
son, Miss.     Paleontological  Research  Institution,  No.  2547. 

Genus  MICRODRILLIA   Casey,   1903 
(Academy  of  Natural  Science  of  Phila«lelj)hia,  Procectlings.  p.  276) 

Genotype. — Pleurotomo  rosgmanni  Meyer,  Sonder-Aluiruck,  Ber.  Senck- 
enberg.  Naturf.  Gesell.,  18S7,  p.  9,  pi.  1,  fig.  5.  Sec  Wootlring  (1928, 
p.   196). 

Illustration. — Meyer,    loc.   eit.,    pi.    1,    fig.    5;    Harris,    Palaeont.    Amer., 
vol.  2,  1937,  pi.  15,  figs.  42,  43. 

Cossmann  (1906,  p.  224)  terminates  his  discussion  of  Micro- 

drillia  thus : 

Although  there  are  some  very  slight  differences,  I  can  admit  Micrn- 
drillia  as  a  Section  of  Asthenotoma,  but  without  any  connection  with 
Drillm. 

Hedley  (1922,  p.  218)  treats  Microdrillia  as  strictly  synonym- 
ous with  .Isthenotoma.  Woodring  (1928,  p.  196)  considers  it 
a  valid  genus. 

If  we  assume  "Olicfotoina  tnhcrculata  (Pusch)"  as  illustrated 
by  Bellardi  (  1877,  p.  239.  pi.  7,  fig.  26)  to  be  the  genotype  of 
Asfhenotoma,  then  there  would  seem  to  be  little  in  common  be- 
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tween  this  ^enus  and  Microdrillui.  If  hastcroti  Desm..  esj)ecial- 
ly  when  including  such  terms  as  "var.  A"  (Rellardi,  1877,  p. 
236.  pi.  7,  lig.  22),  be  regarded  as  /^enotypic.  the^i  tl^crc  would 
l>e  much  more  in  common  between  the  two  genera.  Until  the 
question,  what  is  hastcroti^,  is  settled,  the  status  of  Asfheno- 
toma  is  in  doubt.  Compare  Cossmann  ( 1896,  p.  104,  pi.  6,  figs. 
J3,  24)  with  Kautsky  (1925,  pi.  11.  fig.  35). 

The  immature  and  fragmentary  specimens  described  as  fusus 
nanus  Lea  and  Pleurutoma  insicjnifica  Heilprin — and  constitut- 
ing a  new  genus,  CocldespircUa,  according  to  Casey — very 
probabh    should  be  include<l  under  Microdrillia. 

Microdrillia   meyeri    Cossmann  Plate   61.   fig.   4 

This  species  is  discussed  on  pages  in  and  116  of  Palaeonto- 
graphica  Americana,  vol.  2,  1937.  The  type  specimen  (coss- 
tnamti  Meyers m^ym  Cossmann)  according  to  Meyer  came 
from  Jackson,  Miss.  His  figure  (herewith  copied  as  figure  4) 
shows  an  extremely  wide  form.  This  agrees  fairly  well  with 
the  specimen  in  the  Casey  Collection  (C  S.  Xat.  Mus).  labelled 
cossmanni  and  shown  as  figure  43,  plate  15  in  the  publication 
cited.  Our  collections  from  Jackson  have  yielded  no  specimens 
of  this  comparative  breadth.  Two  figures,  "Scobinella  Icovipli- 
cata  (GabbV,  are  given  by  Cossmann  (1893,  P^-  ^»  ^K-  ^9  5  1896. 
j)l.  6,  fig  35)  of  specimens  said  to  have  come  from  Jackson,  Miss. 
The  one  is  a  drawin^^  herewith  shown  as  figure  5,  Plate  61,  and 
the  other,  a  photograph  shown  as  figure  6.  The  reference  of 
these  forms  to  Scobinella  seems  difiicult  to  understand.  Figure 
6  represents  a  specimen  differing  but  little  from  the  specimen  in 
the  Philadelphia  .-\cademy  labelled  Pleurotoma  cossmanni  Meyer, 
likewise  from  Jackson,  Miss.  (See  Palxont.  Amer.,  vol.  2,  pi. 
15,  fig.  46.) 

Microdrillia  parthenoides,  n.  sp.  Plate  61,  fi^'  "f 

Cliaracterizat'wn. —  Form  and  general  appearance  as  indicated 
by  the  figure  (of  the  only  specimen  at  hand)  ;  general  outline 
like  that  of  oiiachitcr :  three  very  heavy  carinaL*  on  each  whorl, 
the  middle  one  the  strongest :  lines  of  growth  far  apart  and  very 
pronounced,  seeming— on  the  sinus  band — like  a  row  of  columns 
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sup[)orting  the  subsutural  carina ;  oral  parts  close  to  those  of 
ouuchitcp. 

Occurrence -Sdhme  River,  Texas  side,  about  one  mile  below 
E^obinson's  Ferry,  with  other  Jackson  Eocene  Mollusca. 

Holotypc-    Paleontological   Research   Institution,  No.  4976. 

Microdrillia  ouachitae  Harris  Plate  61.  ligr.  8 

MicrodriUia  ouachiicE  Harris,   19."J7,   PalaBont.   Amer.,  vol.  2,  p.   114,   pi. 
15,  figs.   31,   32. 

This  species  was  described  and  discussed  in  1937  as  referred 
to  above.  The  most  obvious  character  of  this  species  is  the  length 
of  the  spire  in  com[)arison  with  the  lenf^th  of  the  aperture.  Fig- 
ure 8  of  this  palmer  is  of  the  same  specimen  cited  as  figure  31 
above.  The  specimen  came  from  the  Jackson  Eocene  of  Ouachi- 
ta River  and  is  No.  2613  in  the  catalog  of  the  Paleontological 
Research  Institution. 

Asthenotoma   danvitexa,   n.    sp.  Plate    61,   flfcs.   9,    a,    b 

The  general  features  of  this  species  are  shown  by  the  illus- 
trations. The  representative  of  the  broad,  smooth  spiral  band  on 
the  upper  {XDrtion  of  each  whorl  in  tcxana  is  delimited  above  and 
below  in  this  form  by  heavy  spirals.  On  the  earlier  whorls  these 
spirals  close!)  approacli  eacli  other,  shovvinij^  a  narrow  channel 
between.  Costa*  or  nodules  seem  to  Ix*  outgrowths  of  the  lower 
spiral,  while  the  ui)])er  remains  intact  and  serves  as  a  strong 
subsutural  band.  Thougli  the  uppermost  whorls  of  figure  9 
show  considerable  erosion  their  features  contrast  strongly  with 
the  earlier  whorls  shown  In  10,  the  apex  of  the  sp)ecimen  of 
tcxana  shown  as  figure  <>.  pl.ite  rs.  raheonl.  Amer.  vol.  2,  1937. 

Holotypc  and  specimen  fujnrcd.  Danville  Landing  on  the 
(  Hiachita   River.   I.a.      Paleontological    Research    Institution,   No. 

AHthenotoma.    sp.  Plate    01,    fijf.    11 

This  s[)ecimen  seems  to  represent  a  si)ecies  related  to  danvi- 
rola  hut  with  more  evenly  distributed  si)irals  and  subdued  nod- 
ules. More  material  must  he  collected  before  its  relationship  to 
other  forms  can  he  ascertained. 

Specimen  fujured.  -  Danville  Landing.  La. 
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Asthenotoma,  sp.  Plate  61.  fig.  12 

This  specimen  shows  a  clear-cut  spiral  in  the  middle  of  the 
smooth  band  of  species  of  tliis  tyi>e  and  the  body  whorl  is  un- 
usually large.  From  Danville  Landing,  La.  Falcontolo-i^ical 
Research  Institution.  No.  ^9^)/. 

Genus  CwLYPHOSTOMA  Gabb.  1872 
(Academy    of    Natural    Si'it'iK-t»s    of     Philadelphia,     Proceedings,     p.     270, 

pi.  9    r,  fig.  4) 

( Ji'iiotype. — Gabb  {vid.  sup.). 
Illustration. — Gabb   (vid.  Kup.). 

Subgenus  EOCLATHURELLA  Casey,  1904 
(St.  Louis  Aeadeniy  of  Science,  Transactions,  voF.   14,  p.   166) 
Subgenotype. — Casey  does  not  sjjecit'y  which  of  these  two  species  is  the 
subgenotype,  but  as  only  one,  K.  ohesula,  is  in   a   fair  state  of  pres- 
ervation, it  shouhi  l)e  regarded  as  the  subgenotype. 
Illustration. — Harris,  Pala?ont.  Amer.,  vol.  2,  1937,  pi.  14,  fig.  11. 

In  comparing  world-wide  representatives  of  these  American 
forms,  special  attention  should  be  given  to  the  relationship  of 
Clathurella  (Carpenter)  to  Glyphostoma  and  Lienardia  (Jous- 
seaume),  and  Etrcma  (Hedley)  to  Eo clathurella. 

Clathurella   (Eoclathurella)   obesula   Casey  Plate   61,   figs.   13,   14 

Koclathurella    obesufa    Casey,    1904,    St.    Louis    Acad.    Si*i.,    Trans.,    vol. 

14,   p.   167. 
Kt>cla1hureUa   ohvsuUi    Harris,    1937,    F'alaeont.   Amer.,   vol.   2,    p.   97,   pi. 

14,  fig.  11. 

Casey's  descrij)tion  and  a  figure  of  the  type  specimen  of  this 
species  will  be  found  in  Palseontographica  Americana  as  cited 
above. 

Figured  specimens.- -Vi^.  13,  holotype,  Montgomery,  La.;  fig. 
14,  Jackson,   Miss. 

Paleontological  Research  Institution,  tig.   14,  No.  4968. 

''Eoclathurella   jacksonica'*   Casey  Plate    61,   fig.    15 

Eoclathurella  jarksonica    Casev,    1904,    St.    Louis    Acad.    Sri.,    Trans.,    p. 

167. 
Eodathuri'lla   Jarksonica    Harris,    19.S7,    I*a layout.    Amer.,    vol.    2,    p.    98, 
pi.   14,  fig.  l.i. 

From  the  condition  of  the  type,  we  do  not  feel  sure  of  the 
generic  relationship  of  this  si)ecimeii  with  obesula.  More  and 
better  material  must  be  at  hand  before  this  "species"  can  be 
well  characterized. 
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figured  specimen.— \j.  S.  Nat  Mus.  •'From  the  Jackaon  Eo- 
cene of  the  Red  River,  Kimbrel  Bed."  Negative  furnished  by 
the  Museum. 

Gsnas  CYMATOSYRINX  Dmll,  1889 
(Museum  of  Comparative  Zoology,  Bulletin,  vol.  18,  p.  96) 

Genotype.— P2diro<oivMi   lunata  Lea,   Amer.   Phil.   8oe.,   Tnuia^  toL    0, 
184a,  p.  270,  pi.  37,  fig.  93. 

Cymato&yrtns  doncyl  (Cooko)  Plate  61,  fig.  16 

Drittia  dorseyi  Cooke,  1926,  Washington  Acad.  Bei.,  Jonr.,  voL  16,  p. 

133,  fig.  2. 
Cooke 't  description. — Shell  sniull,  robust,  apieal  angle  35*  to  40*; 
nueleus  blunt,  polished,  containing  about  3V&  convex  whorla,  about  % 
mm.  long.  Postnuclear  whorls  4%  in  type,  about  2%  times  as  wide  as 
long;  polishe<l  smOotii  or  very  faintly  threaded  back  of  the  ratUTe  but 
distinctly  threaded  on  the  anterior  half  of  the  body  whorl;  deeorated 
with  11  or  12  rounded  axial  ribs  on  each  whorl.  Suture  distinet,  aooie- 
what  flexuous.  Canal  straight;  aperture  about  two-thirds  aa  kmg  as 
the  body  whorl.    Outer  lip  broken.     Alt.  5V&  mm.;  lat.  2  mm. 

Station  4::50,  Moodys  Brancj,  Jackson.  Mus.,  U.  S.  N.  M.,  No.  353,038. 
DriUia  dorseyi  is  smaller,  less  dender  and  has  a  somewhat  shorter  nueleus 
thon  D.  taniuia  (Conrad)  from  the  Bryam  marl  at  Vieksburg.  A  Mune- 
what  larger  shell  of  5  whorls,  measuring  6 Mi  mm.  in  altitude  and  2^  mm. 
in  latitude,  has  only  7  ribs  on  each  whorl.    It  may  be  a  distinct  variety. 

Cooke's  figure  is  copied  herewith  (PI.  6i,  fig.  i6). 

Csrmatosyrlas  palmers,  n.  sp.  Plate  Gl,  llg.  17 

Characterisation, — General  appearance  of  holotype  as  figured. 
There  are  ten  ribs  per  whorl;  about  twice  the  size  of  dorseyi: 
no  spiral  lines,  not  even  on  the  anterior  jx)rtion  of  the  body  whorl ; 
no  subsutural  collar;  retral  sinus  broad  and  very  shallow;  lin^ 
of  growth  only  seen  where  smooth  surface  has  been  decorti- 
cated. 

Holotype  (specimen  figured). — Danville  Landing  on  the 
Ouachita  River,  La. 

Paleontological  Research  Institution,  No.  4969. 

G«nu8  CONORBIS  Swainson,   1840 
(Cabinet  Cyclopaedia  of  Natural  History,  p.  312) 

Genotype. — Contui  dormitnr  Solnmler,  Fossilia  Hantoniensia,  1766,  p.  16, 
pi.  1,  fig.  24. 

A.  von  Konen  in  1867  proiwsed  (vol.  16,  p.  167)  the  name 
Cryptoconus  for  turrids  very  similar  in  appearance  to  species  of 
Conorbis.  He  gave  longitudinal  sections  of  sjjecies  l)elonging 
to  both  genera  as  well  as  to  Plcurotoma. 

Fischer    (1887,   p.   589)    remarked: 
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L«s  CoiiorbJB,  cxiti'tiiifiit  Hi-mlibbkii  hu  miiw-giiirc  CrgpltH-dimt  >\u  ttciire 
Oenolia,  en  iliff^reiit  jiar  la  ri'sorjition  parlielle  <Ip  liiira  cloiHons  internes. 
Cettp  ri'sorption  ii  "est  jlimnis  jiouHi^  ausBi  loin  quo  rhel  U-h  cfines. 
De  Gre^orio  and  Cwssmann  have  made  similar  remarks 
That  the  Jackson  species  herewith  discussed  IwloiiRs  to  the 
),'cnus  Conorbis  is  proven  by  the  longitudinal  sections  shown  in 
Plate  6i,  figures  21-25. 

In  Europe  this  genus  is  best  represented  from  the  Bartonian 
Eocene  of  England  to  the  Lattorfian  Oligocene  of  north  Ger- 
many; though  in  England  anti  in  the  Paris  Basin  it  may  range 
down  to  the  mi<ldie  Eocene 

CoDorbli  almloldeus  Aldrich  PUU  61.  Hgs.  18-26 

Conua  (Conorbin)  ala'.oidi'ui-  Alilrieli,  18H5,  Cincinnati  8op.  Nut.  Hist., 
Jour,,  p.  149,  jil.  2,  fiK-  11;  1886,  Alabama  <!eol.  Survey,  Bull..  No.  1, 
I>.  32,  [)].  2.  fig.  11. 

dldrieh'*  deacriptUm. — 81icll  f  UHlforni ;  whnrin  ti'ii.  ali)(htl}'  convex;  bq- 
tnre  ahoulilereil,  ilintinrt ;  alipll  indentcil  belon  thu  aiiture  with  close  set 
longituilinul  lines  showing  on  tliis  part;  below,  a  number  of  rnispd  lines; 
apex  sharp,  boily  whorl  with  a  large  number  of  close  vet  rai^<l  lines  on 
the  lower  part,  a  few  finer  ones  alternating;  aperture  narrow;  raised  lines 
stop  at  the  eoluniellnr  Up,  whieli  is  slightly  sinuous,  rcllectoil  at  the  base. 
thiekenei]  above,  outer  lip  large,  almost  semicircular,  with  n  notrh  nn 
the  upper  part.     Liength,  one  inch. 

Locality. — Mooilys  Branch.  Jackson,  Uiss. 

This  shell  at  sight  would  be  taken  nir  .1  Pleumloma.  It  su  nearly  re- 
sembles C'onun  aiiiliui  &lwnrrls  from  the  English  Koreue  that  it  may  be 
found  on  ilirect  eompiiriHon  to  lie  t':e  same  s|iecies. 

We  give  {11.  61,  fig.  18)  a  copy  of  Aldrich's  ty|>e  specimen. 
L'nder  the  caption  Ctuwrbis  alaloideits,  Cossmann   (1893,  p. 
J2)  has  made  the  following  remarks: 

IjCh  observations  cjue  fait  M.  de  (j-regorio  sur  la  simillitude  <les  esptos 
fOBHiles  <le  Conorbi*  et  Cryptm-onua  xot.t  assez  jUHtes;  eepeiidnni,  i  At- 
faut  <le  In  lectiou  transveTsnlr  iju'on  nc  jii-ut  itnK  toiijours,  faire  sur  lies 
feliantilloRs  •■nres  on  I'niqucs.  .i'.ii  indii|ue  (Catnl.  Eoc.  IV,  p.  :;:t9)  iin  car- 
HCtere  qui  permit  dr  Ics  distinguer  I'l  |ieu  pri's  sQrcment.  e'est  le  parnimisine 
des  leui  borijs  ile  I'ouverture  dans  les  Conorbin,  tandis  que  tous  lea  Crypto- 
ettnut  out  la  eolumclle  toriUie.  et  pur  consequent  I'ouverture  un  pen  large 
au  milieu;  en  outre  ils  ont  une  ^liancnire  plus  triangnlaire  pr^s  de  la 
suture,  tandis  qne  cellc  des  VoHnrbis,  est  plus  arrondie.  LVspdre  figure 
par  Aldrich,  maiu  non  ddcrite  (Prelim.  Hep.  p.  2:i,  pi.  II.  flg.  11)  vient 
de  Jackson  et  jVn  [lossfde  un  inu(;nific|ui'  '  '  '  '   " 

Meyer:  je  I'ai  compart  n  C.  alatun  P^dw.  r 

curviligne,  et   dont   les  filets  spirnui  sont 
I'esp^e  nni^ricnine  porte,  aur  le  mrli™   i'i> 
que  fail  dMaut  a  I 'especi'  ttnglaiw. 
Not  only  is  this  species  close  to  < 


...nplai, 

■<:  qii 

,e  ni-:,  euvoye  M. 

Barton 

,  qui 

en'   piesque  iden- 

.1    fpir. 

un    contour    plus 
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forms )  it  is  not  far  from  the  j^cnotv  pe  dormitor.  Both  shell  (orin 
and  markings  vary  considerably  in  one  and  the  same  locality. 
See  figures  shown  on  Plate  6i. 

Occurrence. — Figs.  20-24,  Town  Creek,  Jackson,   Miss. ;  tig. 

19,  (Jihson  Landing,  La. ;  lig.  25,  Bunker  Hill,  La. 
Paleontological  Research   Institution:  fig.   19,  No.  4971;  figs. 

20,  21,  No.  4975;  fig.  23,  No.  4973;  fig.  24,  No.  4972;  fig.  25, 
No.  4974. 

Family    CONIDii: 
G€nus  CONUS  Linnaus,  1758 

Linn:  us,  Syst.  Nat.,  1758.  p.  712. 

(i«n('t\iu'  by  siilii.c(|u;'iit  at Migiiation,  (Ihihlrm  (yuait.  Jour.  S<*i.,  XVI, 
182:i,  p.  69;  Kennanl,  Salisbuiy,  and  Woo«!wanl,  Smithsonian  Misc.  (Joll., 
vol.  8.,  No.  17,  19.*n.  J).  H5),  i  onius  nmrmor(u.s  Linna?U8  {loc.  cit.),  Liv- 
ing;.    ln(lo-I\;cific.      i  ryou,  Miinu:;l  Conch.,  vol.  Vi,  1884,  pi.   1,  figs.   1-5. 

Subgenus  LITHOCONUS  Morch,  1852 

Morc.i.  Cat.  Couch.   Yol.li,  fasc.  1,  1852.  p.  66. 

k'lihi^cnolypo    by    Hubst'quont    designation.     CoBsmaun      (Ann.     Soc.     loy. 
mulac.  Belgique,  t.  XXIV.  IV  ser.,  t.  IV,  1889,  i».  2:;2),  Cnnujt  miUepunc- 
tatus   Lamarck    (Hist.   nat.    An.    sans    Vort.,   VIi,    18-2,   p.   461).    Living. 
Indo-P.ioific.  Tryon,  Manunl  Conch.,  vol.  VI,  1884,  pl.  2,  fig.  19. 
Conu8   (Lithoconus)   sauridens   (Conrad)  Plate  62,  figs.   15-18,  20 

(Sco  also   Palmer,   19:i7,  jd.  71,   figs.  8,   1*J,   14,  C.  loiiiliif.) 
(onus  sauridnis  Conrad,   18IiJ^,  iLug..    Fos.   Tert.   Form.,   p.   :W,   Conrad, 

18H5,  FoH.  Tert.  Foini.,  p.  'AH,  pl.  15,  fig.  7. 
r<//M/.v  tih'ili.H  Conrnd.  isr)4,  Waiies,  Hept.  Agr.  (leol.  Mississippi,  p.  289, 
pl.  XV,  fijj.  5;  (.'unrad,  1855,  Acid.  Nat.  S<'i.  Phila<lclphia,  Fiuc,  vol. 
VII.  p.  Jfiu;  lO.'iJ),  IJcprint.  Bull.  Amcr.  Frhcnit..  vol.  XXIV,  No.  86. 
pp.  6,  H),  pl.  'J,  fig.  5;  Conrad.  1S()5,  Am.  .lour.  Conch.,  vol.  I,  p.  29: 
Conrad.  1866,  Hmitlssouian  Misc.  Coll..  vol.  VII,  No.  200,  p.  25;  Dall, 
1895,  r.  S.  Nat.  Mus.,  Froc,  vol.  18.  j,.  41. 
(onus  JiirLsonf  n.sis  Mover,  1SS5,  Am.  .I«)ur.  S»*i.,  vol.  XXIX,  '.U{  ser., 
1».  4H();  T:)ndin.  19:57.  Mahuxd.  Soc.  London,  Froc,  vol.  XXII,  pt. 
IV  and   pt.   V,   p.  26:i. 

For  complete  synonymy  and  discussion  of  C.  sauridcns,  see 
Palmer,  Hull.  Amer.  Taleont.,  vol.  \'1I,  No.  32,  pp.  458-4O3,  pl. 
71,  figs.  1-14:  pl.  (K>.  tiir.  3.  ( >n  p.  -1^)1  of  that  reix)rt,  lines  25 
and  26,  pl.  72  should  he  pl.  71. 

The  followint,^  descri]ition  is  of  C.  tortilis  Conrad.  Jackson 
representative : 

Nuclear  whorls  composed  of  3*0  or  4  smooth  whorls,  elexated, 
pointed,  followed  1)\  four  of  h\e  small  linely  nodose  postnu- 
rlear  whorls.  Tlie  po.^tnuclear  \\hoii>  are  elevated  ahoxe  the 
hroad  or  less  sloping;  ha>e  which  constitutes  the  remainint^-  whorls 
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of  the  spire  and  carinateci  margin  of  the  body  whorl.  The  early 
five  to  six  (depending  on  the  age  of  the  specimen)  apical  whorls 
have  a  well-developed  median  keel  which  is  crenulated.  There 
are  fine  spiral  lines  above  and  below  the  keel  and  microscopic 
growth  lines  may  be  seen.  Four  or  five  strong  spiral  lines  oc- 
cupy the  area  on  the  whorls  between  the  suture  and  the  carina- 
tion.  The  carination  of  the  whorls  projects  narrowly  above  the 
suture.  The  bodv  whorl  mav  be  smooth  below  the  carination 
to  just  below  the  midline  or  it  may  show  spiral  lines  with  wide 
interspaces  in  varying  degrees  of  strength.  The  subsutural  flex- 
ure is  very  conspicuous  at  the  keel  of  the  body  whorl  where  it 
swings  below  the  keel  in  a  broad  curve  to  the  base.  Basal  cal- 
lus well  developed  and  twisted  in  semblance  of  a  plication. 

The  curvature  of  the  spire  is  not  constant.  Some  specimens 
are  almost  flat  topped  with  the  small  apical  whorls  projecting 
above.  Other  specimens  from  the  same  locality  will  have  the 
slope  of  the  spire  more  convex  and  others,  particularly  geron- 
tic  individuals,  have  the  whorls  of  the  spire  in  a  bulging  shape. 

Conrad  distinguished  his  Jackson  specimens  of  Conus  (which 
he  called  tortilis)  from  C  sauridens  by  the  greater  convexity 
of  the  spire  and  the  large  twisted  callus  of  C.  tortilis.  However, 
the  amount  of  the  convexity  of  the  spire  is  far  from  constant  in 
C.  tortilis,  as  may  be  seen  by  a  comparison  of  the  several  fig- 
ures given  herein  and  in  Palmer,  1937,  pi.  71,  figs.  12,  14.  A 
similar  condition  is  found  in  the  species-stock  in  the  lower  Clai- 
borne, localities  of  which  yield  abundant  material.  Also  on  the 
lower  Claiborne  specimens  tlie  basal  callus  may  thicken  and  be- 
come twisted  in  a  similar  manner  as  that  on  the  Jackson  shells. 

The  su'bsutural  flexure  and  the  apical  whorls  of  the  lower 
Qaiborne  and  Jackson  specimens  are  similar.  Collections  from 
the  Gosport  sand  do  not  yield  the  large  suites  of  individuals  of 
the  species  as  the  older  and  younger  beds  do. 

The  species  is  common  in  the  Vicksburg  Oligocene  but  it  re- 
mains small  in  size,  an  average  of  about  30-I-  mm.  in  height. 
Cierontic  individuals  in  the  Jackson  reach  a  height  of  95-100  mm. 
Such  specimens  in  the  lower  Claiborne  may 
height. 
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Meyer  named  a  new  cone  from  the  Jackson,  C.  jacksonensis, 
without  adequately  describing  or  figuring  it 

Dr.  Charles  Berry,  formerly  of  the  Geology  Department^  tiic 
Johns  Hopkins  University,  kindly  loaned  the  type  of  C.  jack- 
sonensis, and  it  is  figured  herein.  The  specimen,  as  it  exists 
today,  consists  of  the  apical  whorls.  They  BppesLt  to  be  the  char- 
acteristic type  of  the  C,  sauridens  stock  and  probably  are  there- 
fore the  apical  whorls  of  C,  tortUis. 

Dimensions. — Height,  ioo±:  mm.;  greatest  diameter,  53  mm. 
(lectotype). 

Types, — Lectotype,  C.  tortUis  Conrad,  No.  13196,  Academy 
of  Natural  Sciences,'  Philadelphia,  Pa. ;  holotype,  C,  jacksonen- 
sis Meyer,  Geology  Department,  the  Johns  Hopkins  University, 
Baltimore,  Md. 

Occurrence. — Lower  Qaibome.  Gosport  sand  (type).  Jack- 
son, Moodys  Branch  marl,  localities  693,  785,  ^7,  880,  881, 
1051 ;  1054,  10,  883,  15;  7,  8,  9;  16;  1 1 19,  I ;  Danville  Landing 
beds,  locality  6;  Jackson  of  Arkansas,  locality  897. 

Family  TBREBRIDJB 

Genus  TEREBRA  Lamarck,  1799 

Bruguidre,  Hist.  Nat.  Vert  Moll..  Ency.  M6th.,  VI,  vol.  1,  1789,  p.  XV 
no  species  mentioned;  Lamarck,  Soc.  Hist.  nat.  Paris,  Mem.,  1799, 
p.  71. 

Genotype  by  monotypy,  Bticcinum  subulatum  Linmeus  (12  ed.,  1767,  p. 
1205),  Lamarck,  1799.  Living.  Indo-Pacific.  Tryon,  Manual  Ck>nch., 
vol.  VII,  1885,  p.  10,  pi.  1,  fig.  3;  pi.  3,  fig.  35. 

'^erebra'*  abditiva,  n.  sp.  Plate  62,  fig.  6 

Shell  medium ;  nucleus  unknown ;  adult  consists  of  more  than 
10  whorls;  sides  of  whorls  straight,  only  slightly  emarginated  at 
the  suture ;  canal  short,  slightly  twisted ;  no  columcUar  fold ;  sur- 
face covered  with  numerous  longitudinal  ribs  which  are  about 
equally  developed  over  the  whole  length  of  the  shell.  The  only 
indication  of  a  subsutural  band  is  the  swelling  below  the  su- 
ture and  a  suggestion  of  a  constricted  line  on  the  older  whorls. 

The  form  is  known  only  by  two  si^ecimens  hence  the  amount 
of  variation  is  in  doubt.  There  is  a  great  deal  of  variation  in 
the  presence  or  absence  of  the  subsutural  band  in  the  Terebridae, 
for  that  reason  it  is  debatable  how  much  value  should  be  placed 
on  the  obscurity  of  such  a  band  on  these  specimens. 
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The  species  has  been  separated  from  the  common  Jackson 
form,  T.  jacksonettsis,  because  of  the  persistence  of  the  longi- 
tudinal folds  on  these  specimens.  In  T.  jacksonensis,  the  longi- 
tudinal ribs  die  out  more  commonly  with  increased  age.  The 
specimens  of  T.  abditiva  are  not  large  for  the  Terebrida?  but 
they  are  large  for  Jacksonian  species  of  the  family. 

Dhnensions. — Height,  23.5  mm. ;  greatest  diameter,  4.5  mm. 
( holotype). 

Holotype. — No.  4799,  Paleontological  Research   Institution. 

Orrurr^wrr.  --Moodvs  Branch  marl,  locality   10. 

Subgenus    MIRULA    Palmer,    1942 
{TerebreUa  Pnlmor.  lOlJ?  non   Packard,  1867) 

Palmer,  Jour.  Paleont.,  vol.  16,  No.  o,  1942,  p.  674  substitute  for  Tere- 
breUa  Palmer,   1937,  p.  466. 

Subgenotype  by  original  designation,  Tvrchra  mirula  de  Gregorio  (Ann. 
(j^l.  Pal^nt.,  7  liv.,  1890,  p.  17,  pi.  1,  figs.  45,  46).  Claibornian  Eocene. 
Southern   Unitea   States.   Palmer,   1937,   pi.   72,  figs.   19-21. 

Terebrm    (Mirula)   Jacksonensis  Cooke  Plate  62,  figs.  1-4;    6-8 

Terebra  jacksonensis  Cooke,  1926,  Washington  Acad.  Sci.,  Jour.,  vol. 
16,  No.  5,  p.  133,  fig.  1. 

Terebra  divisura  Meyer,  1885,  Am.  Jour.  Sci.,  vol.  XXIX,  3d  ser.,  pp. 
465,  468.     Non  Conrad,   1848. 

Shell  slender,  apical  angle  about  20°,  suture  distinct;  nucleus  contain- 
ing 3  or  4  smooth,  polisheil,  convex  whorls;  postnuclear  whorls  9^  in 
type,  ornamented  by  even,  rounded,  slightly  sinuous  axial  ribs  which  are 
cut  by  an  impressed  spiral  line  one-third  the  width  of  the  whorl  in  front 
of  the  suture  an<l  which  become  obsolete  at  the  anterior  end  of  the  body 
whorl.  Hounded  fasciole  bordered  posteriorly  by  a  strong  cord  which 
terminates  abruptly  at  the  inner  lip.  Altitude  13^  mm.;  lat.  of  body  whorl 
3^^   mm. 

Station  4250,  Moodys  Branch,  Jackson,  Miss.  U.  S.  N.  M.  No.  353,937. 

This  species,  which  is  very  abundant  in  the  Moodys  marl  member  at 
Jackson,  somewhat  resembles  de  Gregorio 's  figure  of  T.  andrega,  which 
has  a  <leeper  spiral  furrow  on  the  whorls. — [Cooke,  1926.] 

Terebra  jacksonensis  differs  from  De  Gregorio's  figure  of  T. 
andrega  in  having  a  shorter  columellar  area  and  canal.  This 
difference  also  holds  for  the  common  species  of  this  stock,  T, 
texagyra  Harris,  which  is  abundantly  developed  in  the  lower 
Claiborne.  Whether  T.  texagyra  is  the  same  as  T.  mirula,  the 
name  De  Gregorio  gave  to  Gosport  sand  specimens,  is  not  def- 
initely decided.  I  united  T.  mirula  and  T.  texagyra  in  the  Clai- 
bornian report  (Palmer,  1937,  p.  467,  pi.  72,  figs.  8,  10,  11,  16-20) 
using   De   Gregorio's   figures   mainly    because   specimens   of    T, 
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mirula  from  the  Gosport  sand  were  not  available. 

Meyer,  in  1885,  prohably  had  specimens  of  T.  jacksoncnsis 
when  he  spoke  of  the  T.  divisura  Conrad  as  being  common  in  the 
Jackson.  T.  jacksoncnsis  differs  from  7\  divisura  of  the  Vicks- 
burg  in  having  the  impressed  spiral  line  less  sharply  cut  and  in 
having  the  canal  shorter.  The  number  of  longitudinal  folds  var- 
ies on  young  and  older  specimens  in  each  of  the  species  hence 
the  number  of  folds  is  not  a  good  criterion  for  si>ecific  distinc- 
tion. Specimens  of  different  stages  of  individual  development 
of  the  same  s[)ecies  from  the  same  locality  in  the  lower  Gai- 
lx)rne  show  a  different  number  of  longitudinal  folds. 

At  White  Bluff,  Arkansas,  tliere  is  a  local  variation  of  T. 
jacksoncnsis.  The  feature  which  is  most  noticeable  in  the  spe- 
cimens is  the  tendency  for  obsolescence  of  the  longitudinal  rib^ 
on  the  body  whorl  as  well  as  the  lack  of  a  subsutural  groove 
on  the  whorls.  The  shells  have  somewhat  the  appearance  of 
Hasttda  houstonia  (Harris)  from  the  lower  Claiborne  but  dif- 
fer from  that  species  in  the  character  of  the  columellar  area  and 
canal.  The  White  Bluff  specimens  have  the  canal  and  colum- 
ellar region  of  T.  jacksoncnsis,  as  well  as  similar  sculptural  fea- 
tures. The  shells  grade  into  typical  T.  jacksoncnsis  and  the 
character  of  evanescence  of  sui)sutural  line  and  the  longitudinal 
ribs  is  not  constant. 

Some  specimens  show  the  su])sutural  band,  others  do  not. 
The  variation  in  tliis  case  is  not  worthy  of  a  distinct  name.  The 
shells  at  White  Bluff  commonlv  have  the  surface  considerablv 
eroded.  Allowance  has  been  made  for  such  a  factor  but  there 
is  yet  natural  obsolescence  of  the  surface  sculpture  not  acjcount- 
ed  for  by  weathering  of  the  specimens. 

Holotype. — No.   353,937.     I'nited     States     National     Museum. 
W^ashington,  D.  C. 

Ocrurn'WtT.-— Aloodys   Branch  marl,  localities  921.  (369,  ^^y^)', 
I.     Jackson  of  Arkansas,  localities  1049,  ^0^^- 

(ienus    PUSIONELLA    (;ray.    1817 

(riay,  Zoiil.  Soc.  London,   I'loc,  pt.   X\'.   Is47.  j».   VM . 

(icnotyju'   l)y  original  dcsij^nation.    T<i'hra    (Nifati    Adanson    (Hi.Kt.   Nat. 
du    St'^no^al.    ITHT.    IIi-;t.    <\)<|.,    i».    '>-.    j>l.    I.    \\\x.    .1).    Liviiij;.    Wost    Africa. 
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Tryon,  Struct.  Syst.  Conchology,  11,  pi.  LVII,  fig.  12. 

Wrigley,  after  examining  shells  of  Recent  Fusionella  from 
west  Africa,  is  of  the  opinion  that  Fusionella  belongs  in  the  Tere- 
bridae   (Malacol.  Soc.  London,  Proc,  vol.  XXIIl,  pt.   V,  1939, 

p.  ^83^ 

-^'Pusionella'*  marnochi   (Heilprin)  Plate  62,  figs.  18-14 

FuMUs  marnochi  ileilpriii,   1880,   U.   SS.  Nat.   Mus.,  Pioc,   vol.  3,  p.   151, 
plate  fig.  6;   Aldrich,  1897,   Bull.  Anier.  P;ileuiit.,  vol.  11,  No  8,  p.  5, 
pi.  3,  figs.  4,  4a. 
FiiHu^t    {Stnpgidura/)    ManwcfU   Heilprin,    1890,  Acad.   Nat.  Bci.  Phila- 

<lelplim,  Proc,  v«>l.  XLll,  p.  395. 
PuitioneUa   marmodin    [i<w'\    ( Heilprin j,   Cossmaiin,    1899,    Essais   Pal6o- 

concn.  eonip.,  3  liv.,  p.  187  error  in  spelling  of  specific  name. 
Volutions  seven  or  eight,  liie  earlier  three  or  four  convex,  the  remainder 
tlatU'necl ;    body-whorl   suhangulate;    suture   impressed;    a])erture   less   than 
oue-half  the   length   of  sliell,  the  caiml    sharply    twisted;     columella    with 
u  pseudo-told  lollowing  the  curve  of  the  canal.     The  whorls  in  tne  single 
specimen    before   me   ;ne   destiiute   of   ornamentation,    but   some   traces   of 
ti.e  former  existence  oJ    revolving  lines  are  apparent, 
length,  4/5  inch.      (No.   8917.) 
Atascosa  County,  Texas. 

Named  after  Mr.  G.  W.  Marnoch,  tlirough  wiioni  this  and  otlier  species 
of  older  Tertiary  Texas  fossils  liave  l>een  obtained. — [Heilj>rin,  1885.] 

Additional  data  have  not  been  collected  regarding  this  species 
since  Aid  rich  refigured  the  type  and  noted  that  Dall  had  sug- 
gested that  the  form  was  a  Pusioyiella.  Its  general  appearance 
somewhat  'suggests  the  Columbellidae. 

Holotype. — No.  8917,  United  States  National  Museum,  Wash- 
ington, D.   C. 

Occurrence. — Jackson  Eocene,  Atascosa  County,  Texas 
(Heilprin). 

Family  SCAPHANDRIDiE 

Genus   SCAPHANDER   Montfort,   1810 

Montfort,  Conehyliel.  iSyst.,  t.  2,   1810,  p.  335. 

Genotype  by  original  designation,  S,  lignarius  --Bulla  lignaria  Linii»ub 
(1758,  p.  727).  Livijig.  Pliocene  and  Pleistocene.  Europe.  Pilsbry,  Man- 
ual Conch.,  vol.  XV,  iS93.  p.  245,  pi.  lil,  ligs.  17,  L'1-23;  Harmer,  Palaeont. 
Hoc,  19li.3,  vol.  LXXV,  j).  80(5,  pi.   LXIII,  figs.   14,   15. 

Scaphander  Jacksonensis,  n.  sp.  Plate  64,  figs.  6,  7 

Scapfiander  primus  Meyer,  1886,  Bericht  Senckenberg.  naturf.  Gesell., 
p.  15;  Aldrich,  181)5,  Bull.  Amer.  PaliMmt.,  vol.  1,  No.  2,  p.  6,  pi. 
2,  figs.  1,  la. 

Noti  Scaphander  primiuf  Aldrich,  1885,  Cincinnati  Soc.  Nat.  Hist.,  Jour., 
vol.  VIII,  No.  2,  p.  148,  pi.  2,  figs.  7,  a,  b;  Aldrich,  188(5,  Geol.  Sur- 
vey Alabama,  Bud.,  vol.  1,  pt.  1,  p.  lid,  pi.  J,  ligs.  7,  a,  b;  Dail,  1890, 
Wagner  Free  hu^t.  8ci.,  Trans.,  vol.  :t,  pi.  1,  j».  17;  Dall,  1915,  U.  S. 
Nat.  Mus.,  Bull.  90,  ]>.  34.     Dall 's  references  e<jual  pariim  S» 
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Aldrich,  1885,  and  partim  S.  ballistus  MausfieUly   1937,  Florida  Geol. 
{Survey,   Bull.,  No.  15,  p.  75,  pi.  1,  figs.  5,  6. 

Shell  large,  more  contracted  posteriorly,  spire  sunken;  aper- 
ture narrowed  posteriori}  with  the  labrum  curved  upward  and 
protruding  above ;  aperture  greatl)  widened  anteriorly ;  callus 
thin  but  well  spread,  sometimes  paperlike  and  peels  off;  no  um- 
bilicus ;  callus  marginal  on  tlie  columellar  area ;  surface  cov- 
ered with  conspicuous  spiral  striae,  with  no  alternating  striae 
in  size. 

I'his  common  Jackson  Scaphander  was  well  figured  by  Aid- 
rich  and  has  been  identified  as  the  same  as  that  from  Red  Bluff, 
Mississippi,  Oligocene.  If  the  original  figures  of  5.  primus  Aid- 
rich  are  correct,  the  Jackson  form  is  distinct  from  the  Oligocene 
species,  ^\  primus.  S.  jacksoncnsis  is  distinctly  more  contract- 
ed posteriorly  like  typical  Scaphander.  The  spiral  lines  are  finer 
on  S.  primus. 

Dimensions. — Height,  37  mm. ;  greatest  diameter,  20+  mm. 

Types. — Holotype,  No.  20015;  paratypes,  Nos.  20016,  20017, 
Paleontological  Research  Institution. 

Occurrence. — Moody s  Branch  marl,  localities  785,  699,  881, 
879;  900.     Yazoo  clay,  locality  915. 

Genus  CYLICHNINA  Monterosato,  1884 

Moiiteiosato,   Nonion.   CJeii   i*  ISpec.  Condi.   Me^Iiterriuiee,   1884,  p.   143. 

(ienotypp  by  subs"tjiient  (iosignation,  Biicquoy,  Dautzenberg,  and  Doll 
fill  (Moll.  niariiiH  Uoussilloii,  vol.  1,  IfShO,  ]>.  oL'4;,  Bulla  umbilicata  Mon- 
tagu (Test.  Brit.,  1,  180;{,  ]..  I'L'iij  [non  Bulla  unibilicata  Roeding  in  Bol- 
ten,  1798]-  (  ylichna  Mrigella  Loven''-*  ^  Index  Moll.,  1846,  p.  10).  Liv- 
ing. Western  Europe.  Forbes  and  Haulev,  Hist.  British  Moll.,  vol.  Ill, 
1851,  p.  519,  pi.  CXIV,  c,  fig.  9. 
Cylichnina  jacksonensis    (Meyer, 1  Plate  64,  figs.  3,  4 

Cylichtm  Jacksoneims  Mey<M-,  1886,  Geol.  Survey  Alabama,  Bull.,  vol.  1, 
pt.  II,  p.  77,  pi.  2,  fig.  25;  Cossniaiin,  1893,  Ann.  Geol.  Pal6ont.,  12 
liv.,  p.  50  6'.  jacksonensia. 

Bullinclla  jacksont  a.sia  (Meyer),  Harris,  1894,  Ann.  Rept.  Geol.  Survey 
Arkansas  for   lsj^)2,  p.  158. 

Length  two  anil  a  half  times  the  breadth;  umbilieate  at  the  top  and 
witli  an  umbilieate  fissure  ar  tlie  columella;  tlie  faint  impressed,  revolv- 
ing lines  are  more  distinct  near  the  base  and  the  top. 

Locality. — Jackson,  Miss. 

(\»nsiiierably  more  slender  than  the  preceding  s])eeies  [(,'.  ort/ormuvj. 
(  iihrhna  St.  liilaiiii.  Lea,  s[)..  from  ClMihorue,  is  liat,  almost  eylindrieal, 
while  (ylichna  Jacksout  lusis  is  rounded.  The  same  differences  exist  in 
regard   to   CyUchna  Killo<j\i,   Gabb,    fr(»m    Texas. —  [Meyer,    1886.] 

^Mredale,   T. :    Mnl.icol.  ^Soc.   London,   l*roc.,   vol.   XL   1915,   p.  340. 
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The  umbilical  fissure  is  small,  tJie  columellar  callus  is  well 
developed,  and  in  many  examples  thickened  with  an  incipient 
fold.  The  microscopic  spiral  lines  are  only  conspicuous  on  the 
anterior  end  and  may  become  obscure  posteriorly.  Many  spe- 
cimens are  smooth  over  the  medial  area.  A  few  will  show  neavy 
but  microscopic  longitudinal  growth  stages. 

Dimensions. — Height,  7-|-  mm. ;  greatest  diameter,  3  mm 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type) ; 
localities  921,  699;  912;  922;  ?io,  ?883.     x\rkansas  (Hams). 

Cylichnina  Jacksonensis  exta   (.Harris,!  Plate  64,  h^s.  1,  2 

BuUmeUa  jack  sunt  ns  is  txia  lijuris,  1894,  Auu.  Kept.  Geol.  Survey 
Arkansas  xor   l81»:i,  p.  i/)8,  pi.   VI,  fig.  3. 

By  comparing  C.  galoa  Con.  with  C.  javksonetisis  Meyer,  it  will  Ui  found 
umt  the  former  is  mu'-h  more  cyliu«irical  than  the  latter.  The  White  Bluff 
lorm  represents  a  yet  greater  renioval  from  the  galba  type.  Moreover, 
the  upper  extremity  of  the  outer  lip  is  generally  sliglitly  produca,  giving 
the  snell  a  V oliaria-Wke  aspect,  'ihis  feature  is  not  well  shown  in  the 
specimen  figured. 

Locality : 

Wi.ite  tiluff,  Arkansas  Kiver. — [Harris,  1894.] 

The  form  at  White  Bluff  differs  from  the  typical  species  by 
having  a  shallower  sunken  spire,  and  the  posterior  portion  of 
tlie  labium  is  nearer  to  the  apical  point. 

Dimensions. — Height,  7  mm. ;  greatest  diameter,  3  mm. 

Holotype. — No.  135,143,  United  States  National  Museum, 
Washington,  D.  C. 

Occurrence. — ^Jackson  of  Arkansas,  localities  702,  896,  1049. 

Genus   MNESTIA   H.   and  A.  Adams,   1854 

Henry  and  Artiiur  Adams,  Genera  Kecent  MoUusca,  vol.  11,  1854,  p.  10. 

Genotype  by  subsequent  designation,  Cossmann  (Essais  Pal^oconch. 
eomp.,  1  liv.,  1895,  p.  99;,  Bulla  marnwrata  A.  Adams  (in  Sowerby,  Thes. 
Concnyl.,  11,  1850,  p.  594,  pi.  CXXV,  fig.  145).  Living.  Philippines.  PUs- 
bry.  Manual  Conch.,  vol.  XV',  189a,  p.  32^,  jd.  27,  fig.  86. 

Mnestia  meyeri  (Cossmann;  Plate  64,  fig.  5 

Cylichna  Dekayi  Lea  (varf)  Meyer,  1885,  Am.  Jour.  Sci.,  vol.  XXIX, 
No.  174,  p.  468  J  Meyer,  1887,  Acad.  Nat.  Sci.  Philadelphia,  Proc, 
vol.  XXXIX,  p.  54,  pi.  Ill,  fig.  10. 

Volvulclla  Meyeri  Cossmann,  1893,  Ann  G60I.  Pal6ont.,  12  liv.,  p.  49, 
pi.  1,  figs.  38-39. 
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Mnestia  meycri  (Cossinanii),  Palmer,  1937,  Bull.  Amer.  Paleont..  vol. 
VII,  No.  32,  p.  483. 

M.  Meyer  m'ayaiit  eiivoye  trois  iiidivhlus  <!«'  I'Koceuc  sup^rieur  de 
JaekHon,  j  ai  constat^,  eii  les  comparaut  li  e«ux  de  Claiborne,  quails  sont 
iM'aucoup  plus  ventruH  et  plus  courta:  leur  diaui^tre  est  au  nioins  ^gal 
k  la  inuitie  de  leur  loiigeur;  en  outre  leur  ouverture  »e  prolonge  iiiuins  eu 
arridre  du  soniiiiet,  ila  out  la  fente  onibilicale  k  peu  pr^s  close,  leur  pli 
culuinellaire  est  beaueuuii  plus  gros.  I^our  toutes  ees  raisons,  je  8uis 
il  'avis  que  v  'est  uiie  foruie  bieu  distincte  qu  'ou  ue  peut  admettre  comuie 
une  simple  vari6tc  de  l'e8i)ece  de  Lea,  et  par  eoiisequeut  je  propose  de 
lui  duiiiuM-  le  uom  V.  Mtyeri,  nobui, 

Loe.  Jackson,  post  type   (pi.  1,  tig.  38-39)   ma  coll. — [(Jossmann,  1893.] 

Some  specimens  are  less  ventricose  medially  than  others.  The 
species  is  common  and  easily  recognized  in  the  Moodys  Brancli 
marl. 

Dimensions. — Height,  4  nmi. ;  greatest  diameter,  2  mm. 

Holotype. — Probably  in  the  Laboratoire  de  Geologic  de  la 
Faculte  des  Sciences  Universitc  de  Taris  (Sorbonne).  The  lo- 
cation of  the  C.  Dekayi  var.  ?  Meyer,  1886,  is  unknown. 

Occurrence.-  -Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  921,  699. 

Genus  VOLVULELLA  Newton,  1891 
{yohula  Adams,   185U   non  Gistl,   1848) 

Newton,  Syst.  List  Oligoeene  Eocene  Moll.  British  Mus.,  1891,  p.  268 
substitute  name  for  I'ohula  Adams  (in  Sowerby,  Tlies.  Conch.,  vol.  II, 
1850,  p.   558). 

(lenotype  by  subsetpient  <lesignation,  Bucquoy,  Dautzeuberg,  and  Doll- 
t'us  (Moll.  Mjirins  Koussillon,  vol.  7,  pt.  13,  1880,  p.  533),  Bulla  rostratu 
A.  Adams  {op.  cit.,  p.  596.  pi.  CXXV,  t'.  154).  Living.  Au.straliu.  Pilsbrv, 
Manual  Coiicl)..  vol.  XV,   1H93,  j..  241,  pi.  26,  fig.  60. 

Volvulella  cf.   minutissima   i^Gabb)  Plate   64,  fig.  24 

I'ohula    minuiissima    (jjjbb,    1860,    Acad.    Nat.    ISei.    Philadelphia,    Jour.. 

2d  aor.,  vol.  IV,  p.  386,  jd.  67,  fig.  52;  Conrad,  1865,  Am.  Jour.  Coueh., 

vol.    I,    p.   35;    Conrad,    1866,    Suiithsouian    Misc.    Coll.,    vol.    VII,    No. 

200,  p.  9. 
I'ohuldia  minutissima   ((Jsibb).   Palnii-r,   1937,   Bull.  Amer.  Paleont.,   vol. 

VII,  No.  32.  p.   493,   pi.   74,   figs.   9-12. 

Gabb's  tigure  of  the  lower  Claiborne  species  is  poor,  and  the 
t\pe  has  been  lost  so  that  it  is  difiicult  to  discern  fine  distinc- 
ti<jns  between  forms  with  somewhat  the  shape  of  tliis  species. 

There  is  one  minute  specimen  from  Danville  Landing  which 

has  a  similar  shape  as   /  .   niifiiitissimu  of  the  lower  Clailx)rne. 

It   does   not   seem  proper  to   diiterentiate  the  Jackson   form    on 

such  meagre  data  both  in   re,i,^anl  to   itself  and   / '.   ininutissitna. 

I'he  specimen  figure*  1  berein  has  a  broken  labruni. 
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Dimensions. — Height,  1.5  mm.;  greatest  diameter,  1  mm. 
Fitjnred  specimen, — No.  20026,   Paleontological  Research   In- 
stitution, 

Occurrence. — Danville  Landing  beds,  locality  886. 

Family  ACTEONIDiE 

Genus  ACTEON  Montfort,  1810 
(TornateUa  Lamarck,    1822) 

Montfort,  ConVhyliol.   Syst.,  t.  2,   1810,   p.   :il5. 

Gonotype  by  original  doBij^nation,  A.  ttnnatilis  -Valuta  tornatilift  lAn- 
nwuH  (Syst.  N:it.,  imI.  XTI,  1707,  p.  11H7).  R<»ccnt.  Wfstoin  KuroiK*  in- 
cluding Mediterranoan  an«l  Adiiatit*.  Miocrin'PleiHtoei'ni*.  Westrrn  Eu- 
ropr.  Pilsbrv,  Manual  Conch.,  vol.  XV,  18i);i.  ]>.  102,  pi.  19,  figs.  7-11,  15. 
Haiincr,  I»aia'ont.  Soc,  vol.  LXXV,  192:5,  p.  782,  pi.  LXII,  figs,  l.'i,  14. 

Acteon  idoneus  Conrad  Plate  HS,  figs.  14,  15 

Art  eon  idonrus  Conrnd,    ls.*!M.    Nov.,    Fossil    Shells   Tort.    Form.,    vol.    1, 

Xo.  :\,  p.  45. 
AfitoH  pomUiiis  ('onrad,  Harris,  1894,  Ann.  Ropt.  Gcol.  Siirvoy  Arkansas 
for   1892,  p.  158  probably. 

I'or  C(»mplete  synonymv,  copy  of  original  descri|)tion,  illustra- 
tion of  the  type,  and  discussion  of  the  si)ecies  see  Palmer,  1937, 
Hull.  .\mer.  Paleont..  vol.  VII,  No  32,  p.  500,  pi.  74,  figs.  19-22; 
pi.  (/),  figs.  I,  5,  13. 

N:irrow-c!liptic:il,  witli  narrow  transvcrsidy  striated  sulci,  wliich  are 
4ii8tant  on  the  8Ui»erior  j»ortion  of  the  bouv  whorl;  fold  on  the  eoluniella 
«devated  and   very  obtuse;    labruni   thickened. — [Conrad,    18.3.3.] 

Typically  this  sjxfcies  may  be  easily  (hstinguished  from  the 
other  s])ecies  of  Acteon  m  the  soutliern  ICocene  by  the  lack  of 
spiral  punctate  striations  on  the  upper  part  of  the  body  whorl 
and  over  the  greater  portion  of  the  whorls  of  the  s'pire.  The 
larger  number  of  sijccimens  have  a  single  spiral  punctate  line 
below  the  suture,  often  one  above  the  suture  on  the  whorls  of 
the  spire.  There  is  some  variation  in  tliat  feature  and  two  or 
mnre  spiral  lines  nnv  occur  above  the  smooth  band  on  the  bodv 
whorl.  Occasionally  a  .*i)ecimen  will  be  found  in  which  there 
are  spiral  tlireads  coveri^f^  the  usual  smooth  area  on  the  bodv 
whorl,  in  such  cases  the  whorls  of  the  si)ire  show  the  usual 
sm<M)thness. 

The  variation  as  explained  is  not  confined  to  an\  one  horizon 
but  has  been  noted  on  specimens  from  diflfcrcnt  localities  o\ 
the  lower  Claibrjrne.  <  iosport  sand,  and  of  the  Jackson. 

Sonic  .show  a  variation  in  the  height  of  the  spire.     The  spire 
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is  shortened  giving  a  plumper  appearance  to  tbe  shdL  This 
change  is  particularly  noticeable  among  the  shells  in  the  collec- 
tion from  White  Bluff,  Arkansas,  and  such  a  variation  might 
well  deserve  a  varietal  name. 

Of  the  Eocene  Acteons,  A.  idoneus  represents  the  longest 
lived  stock.  It  is  found  in  the  Sabine  (Wilcox)  (Harris,  Bull. 
Amer  Paleont,  yol.  IT,  No.  ii,  1899,  p.  5,  pi  i,  fig.  4),  is  well 
distributed  in  the  lower  Qaibome,  attained  its  largest  size  in 
the  Cosport  sand,  and  throve  in  the  Jackson. 

The  lectotype,  from  the  Gosport  sand,  measures  11  mm.  in 
height.  We  have  from  the  (Cosport  sand,  fragments  of  whidi 
the  body  whorl  alone  measures  10  mm.  in  height  The  tall- 
esl  Jackson  specimen,  in  our  collection  is  7+  mm. 

Dimensions. — Jackson.  Height,  7+  iT^m. ;  fjreatest  diameter. 
4  mnL 

Specimen  figured. — Np.  20013.  Paleontological  Research  In- 
sH«-ution. 

Occurrence. — Sabine.  Lower  Claiborne.  Gosport  sand 
(t\Ty*).  Jackson,  Moodys  Branch  marl,  localities  699,  921. 
Jackson  of  Arkansas,  localities  896  (var.)  ;  897. 

Acteim  anneetens  Meyer  Plat^  68,  fif^s.  26,  27 

Aatcbon  anneciens  Meyer,  1885,  Am.  Jour.  Sci.,  3*1  ser.,  vol.  XXIX. 
No.  174,  pp.  466,  468;  Mever,  1886,  Geol.  Survey  AInbRinn.  Bull.,  No.  1, 
\i\.  II,  p.  77,  pi.  n,  fifi:.  .30. 

Non  AcUran  annecfrv^  CosRmnnn,  1893,  Ann.  GM,  Pal^ont..  12  liv.,  p. 
48.  pi.  1,  fig.  ^7— A.  pompilius  Conrad. 

Artfion  annectens  Mever,  Palmer,  1037,  Bull.  Amfr.  Pnleont..  vol.  VIT, 
No.  32,  p.  498,  pi.  74,  fig.  30. 

Coni <• -ovate ;  whorls  six;  one  jinrl  one-half  smooth,  embryonic  whorls 
form  a  blunt  apex;  adult  whorls  nearly  flat,  covered  with  elevated,  flat, 
smooth  spiral  lines,  separated  by  interstices  of  about  equal  brcndth.  These 
interstices  are  set  with  rather  dist^int,  elevated,  trnnsverye  riblets,  which. 
under  the  glass,  give  to  the  shell  an  almost  cancellated  appearance.  Inner 
lip  with  a  very  strong  and  broad  fold;  in  the  oMest  s]>ecimens.  with  a 
smaller  one  above  it. 

7yOco W/iV*.- -Jackson,  Miss.,  "Red  Bluff,  Miss. 

The  figured  specimen  from  Jackson  is  much  larger  than  the  others;  and 
from  Hod  Bluff  I  have  only  the  smaller  form,  represented  by  more  than 
a  dozen  specimens.  Resembles  Acfa>or\  punrlnfus,  Ij^tx  from  Claiborne. 
but  is  much  smaller,  has  a  stronger  fold,  besides  an  additional  one.  The 
interstices  }>etween  the  revolving  lines  are  larger,  and  the  small  ribs  in 
them   more   distant   and   distinct. — rMeyor,   1886.] 

Nuclear  whorls  fairly  laicre  for  the  shell,  first  whorl  and  less 
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than  on€-half  of  another  smooth ;  the  smooth  nuclear  whorls 
are  separated  from  the  postnuclear  whorls  hy  a  definite  band  or 
line.  The  sculpture  of  the  conch  begins  abruptly  on  the  post- 
nuclear  whorls  with  fine  spiral  ribs,  the  interspaces  cut  by  longi- 
tudinal threads.  Such  ornamentation  continues  over  the  whole 
surface  of  the  shell.  There  are  five  or  six  very  fine  spiral  ribs 
on  the  first  postnuclear  whorls.  These  ribs  increase  in  strength 
but  decrease  in  number  on  the  remaining  whorls  of  the  spire, 
until  there  are  about  an  average  of  four  on  the  penultimate 
whorl. 

The  differences  between  A.  annectens  Meyer  and  A.  pomilius 
and  varieties  of  the  Claibornian  has  been  discussed  in  my  Clai- 
borne monograph. 

Dimensions. — Height.  5+  mm. ;  greatest  diameter,  4  mm. 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Hranch  marl,  Jackson,  Miss,  (type)  ; 
locahties  6fx),  921 ;  10. 

Genus  LITHOPHVSEMA   Stewart,  1927 

St<?wart,  Aea.l.  Nat.  Sci.  Pl»il:!.l('li)::ia,  I»rot'.  for  11)26,  vol.  LXXVIII, 
1927,  p.  438. 

(loijotypr  bv  (»rigiiial  «lesigiiation,  Uaminta  (jrandis  Aldrich.  Eocene. 
eonti.iMn    rnitVti   Statos.     J*lato   64,   fip.   2;{. 

L.ithophy8ema   icrande    (Aldrich)  Plate    Gl,   fig.   23 

(S(»o   also    PaliiuT,    19:i7,   j.l.   76,   iigs.   6-9.) 
HamiiHU    (jrandis    Al«iri<-li,    1?SH6,    Geol.    JSurvev    Alabama,    Bull.,    No.    1, 
pt.    I.   ]..   \\'y.   J.l.   .'^   fijr.    I:    Veatch,   1906,    U.    S.   (iool.   Survey,   Prof. 
Paper  46,  pi.  XX,  fig.  2. 
liaUo     (Haminca)     tirnndis    (Aldrich),    dc    (Jregorio,    1H9(»,    Ann.    G60) 

Paleont.,  8  liv.,  p.   169,  pi.   17,  fig.  10. 
Sraphnndf  r   fjrondi.s    (Aldrich),    Dall.     IsUd,     Wagner     Free     Inst.     Sci., 
Trans.,  vol.  ;»,  pt.  1,  p.  17,  pi.   In,  fig.  9,  section  Buvconia;  CossDiann, 
1S95,  Esjsais  Pal^Mjnt.  comp.,   1   liv.,  p.  SS. 
Lithophyspma   tfmndis    (Aldrich),   Stewart,    1927,   Acad   Nat.   Sci.   Phila- 
delphia.   Proc,   vol.   i.X XVIII,   p.    4;;8;     Palmer,     1937,     Bull.    Amer. 
Palecmt.,  vol.   VT  I.  No.  :i2,  p.  484,  pi.  76,  figs.  6-9. 
Shell   iar^e,   verv    thin.    lMf»adly   ovate,   summit    rouiide«l,   with   a   deep  pit 
marking   the   position   of    t.  (^   spire.      Surlare   coveri-d    with    narrow,   trans- 
verse stria*,  with    ronmled   .-paces   between:   s[)acea    r>elo\>    the  center  again 
subdivided    bv   more   sliallou    lines,   closer   set   as   the   bas«     's   aj»proached, 
but  lu'arly  obsolete  at  apex:   lower  extremity  obliquely  but  bi(-:e!'y   rotinl- 
ed;    aperture    rather   larg<',   nearly  etpial    in   wi<lth   as  far  as  simivu     In  .r-r 
lip    representt'd    by    n\\   exceedingly    tliin    lamina,    reflected,   showing    in    'tie 
ty]M'  a    narrow,  oblique  umbdicus. 

Localitif. — Bunker  Hill,  La.;  Jackson  Group. 
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This  species  is  tiie  largest  >'ot  liescribcil  from  tlie  Southern  Tertiary. 
The  specimen  is  partly  a  cast;  substance  of  shell  is  thinner  than  ordinary 
writing-paper.  The  lines  of  growtli  and  transverse  stria'  are  well  shown 
on  cjist. — [Aldrich,  1886.] 

A  callus  covers  the  imibilical  area  with  a  slight  groove  at  the 
back.  Worn  specimens  or  casts  show  a  small  umbilical  open- 
ing but  such  a  character  is  present  only  because  the  callus  has 
been  obliterated. 

This  species,  a  giant  of  Jackson  moUusks,  was  discussed  in 
my  Claiborne  report,  and  the  presence  of  the  form  in  what  has 
been  determined  as  lower  Claiborne  in  Texas  was  pointed  out. 
No  new  data  have  been  brought  to  the  attention  of  the  writer 
either  in  regard  to  the  age  of  the  beds  in  Angelina  County, 
Texas,  or  the  discovery  of  addititonal  specimens  from  lower 
Claiborne  sediments.  I  have  reexamined  the  collection  of  L. 
grandc  and  still  cannot  find  any  differences  worthy  of  specific 
or  varietal  distinction  between  the  three  casts  from  the  lower 
Claiborne  and  the  specimens  of  L.  grande  from  Jackson  locali- 
ties. 

Until  the  age  of  the  beds  near  Marion,  Angelina  County, 
Texas,  is  unquestionably  established  the  range  of  this  species 
is  still  in  doubt.  Caution  should  be  used  when  determining  the 
Jackson  age  of  sediments  on  this  species  without  corroborating 
evidence. 

The  holotype  is  small.  Large  specimens  no  mm.  in  height. 
8o  mm.  in  greatest  diameter,  are  common.  The  si)ecies  attains 
larger  dimensions  than  those  given.  The  specimens  usually  oc- 
cur in  the  form  of  casts. 

Dijiioisioiis-  Molotype,  height.  45+  mm.,  greatest  diam- 
eter. 34-|-  mm. 

Holntypc. — Geology  Department,  the  Johns  Hopkins  Univer- 
sit} .  Baltimore,  Md. 

Occurrence.  Lower  Claiborne,  localities  745  and  761;  Jack- 
son. Moodys  Branch  marl,  localities,  Bunker  Hill,  Ouachita 
River.  La.   (type)  :  1,  8.  7;  5;  88t  ;  to,  883,  1054;  744. 

(;(inus   .VBDEKOSPIRA    Dall,   1896 
Drill,    r.   ^.   .\:i1.    Mus.,    Pn.c.   for    181).'),   vol.    Is,    18iM;,  p.   ;i2. 
(^i(  iiotyf>L'   l»y  oripijinl    <l('si^nati<»ii    liulluui    [  Ah(U  rospira)    rhipolana   Dall 
(Inr.  t-it.).  riijp(»lu  Mi(»(M]n'.   Florida.  i)all.  \V;i<:ni'r   KnM'  Inst.    Sri.,  Trans., 
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vol.  3,  |»t.  6.  pi.  59.  fijf.  2:\\  (ianUiiT,   19.17,  V.  5S.  Geol.  JSuivoy,  Prof.  Pu- 
I-or,  14-    h\  pi.  XXXVII,  fig.  37. 

The  presence  of  several  si)ecies  of  .ibdcrospira  in  the  southern 
I'^ocene  modities  the  range  of  the  genus  as  given  I)y  (lardner, 
1937,  p.  273. 

Abderospira  oviformls  (Meyer)  Plate  64,  figs.  21,  22 

Cylirhna   ovxjormis   MeyiT,    ISSIJ,   Ciool.   Survey    Alabama,   Bull.,    No.    1, 

*pt.   II.  p.  77,  pi.  2,  fi*;.  :;'J;   Cossinaiiii,   1S9:\  Ann.  Geol.   Paleont.,  12 

liv.,  ]).  5(1,  as  Atys, 

Lt>ngtii   nearly  double  the  breadth;    unibilieale  at   the  top  and  with   an 

rnibilicat;'  fissure  at  the  columella ;   smootij,  except   some  faint  impressed, 

revolving  lines. 

Loralitwit. — Jaekson,   Miss.,   Red    Bluff,   Miss. 

The  tyjK'-si)eeimen  is  from  Jaekson.  The  form  in  Red  Bluff  seems  to 
be   a    little  more   tlattened. —  [Meyer,    1«S(5.] 

Tlie  Strength  of  the  microscopic  spiral  lines  varies.  The  lines 
occur  over  the  whole  surface  of  the  shell  with  wicier  interspaces 
over  the  middle  of  the  bodv  whorl.  Thev  become  obscure  on 
the  middle  area. 

The  species  is  fairly  abundant  in  the  Moodys  Branch  marl 
at  Jackson,  Mississippi. 

Dimensions.-    Height,  4  nmi. ;  greatest  diameter,  2.5  mm. 

Holotype. — (leology  Department,  the  Johns  Hopkins  Univer- 
sitv,  Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
localities  699;  10. 

Abderospira  lel>lanci,  n.  sp.  Plate  64,  figs.  8,  9 

.Shell  small,  plump,  sides  nearly  parallel ;  perforate ;  slightly 
umbilicate ;  surface  ccn-ered  with  microscopic  spiral  lines,  coarser 
anteriorly  and  i)osteriorly,  the  interspaces  cut  by  fine  longitud- 
inal threads. 

This  species  differs  from  ./.  oznjormis  (Meyer),  with  which 
it  bears  a  similarity  of  shape,  in  the  character  of  the  spiral 
threads.  A.  ovijormis  lacks  the  longitudinal  threads  dissecting 
the  spiral  interspaces.  The  umbilical  area  is  not  so  large  as  in 
.  I.  ovijormis,  but  the  columellar  callus  is  more  elongate  and 
wider  in  A.  leblanci. 

In  character  of  sculpture  this  species  is  like  A.  aldrichi 
(Langdon)  of  the  Claibornian  «ind  . /.    sahlna    Palmer**"*    of    the 

»'»Palmer,  K.  V.  W.:  Bull.  Amer.  Pah'ont.,  vol.  VII,  No.  .'.J,  ji.  485- 
487,  pi.  75,  figs.  10,  11:  pi.  75,  fig.  12;  op.  cit.,  vol.  XXVIFT,  No.  1V2, 
]>.  20,  pi.  1,  figs.  1-2. 
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Sabine. 

Dimensions. — Height,  4.5  mm.;  greatest  diameter,  2.5  mm. 

Holotype, — ^No.  20021,  paratype.  No.  20022,  PaleontologicaL 
Research  Institution. 

Occurrence. — Danville  Landing  beds,  locality  6. 

Family  ACTEGCINIDiB 
Genus  CYUCHNBtLA  GiO^b,  1878 

Gabb,  Aead.  Nat.  8ei.  Philadelphia,  Proc  for  1872,  vol.  XXIV,  1873  ^ 
p.  273. 

Geno^pe  by  monotypy,  Bulla  bidentata  d'Orbigny  (Moll.  Cuba^  I,  184L, 
p.  125,  pi.  4,  figs.  13,  16;  in  Sagra,  Hist.  fis.  pol.  nat.  Cuba,  2d  pt.,  T. 
V.  (BpaniBh  ed),  p.  63,  pi.  IV,  tga.  13,  16).  Uving.  Florida,  Gulf  Ooaat 
and  West  Indies.  Pilsbry,  Manual  Coneh.»  vol.  XV,  1883,  p.  325,  pL  22, 
tig.  42;  pi.  27,  fig.  9. 

Cylldinella  bitroneaU  (Meyer)  Plato  64,  flga.  19,  20 

BuUa  hitruneata  Meyer,  1886,  Geol.  Survey  Alabama,  Bull.,  No.  1,  pt 

*  II,  p.  76,  pi.  2,  fig.  24. 

Short  and  stout;  spire  hidden;  columella  anteriorly  with  a  strong, 
oblique  fold;  surface  covered  witli  indistiiDet,  elevated,  rounded,  revolv- 
ing lines. 

LaoaUty^ — Jaduon,  Miss. — [Meyer,  1886.] 

This  species  is  easily  determined  by  its  heavy  columeUar  cal- 
lus with  a  stout  fold,  thickened  labrum,  and  posterior  area  of 
the  aperture. 

This  species  has  a  stouter  columellar  fold  than  the  type  of 
t'.ie  genus  and  in  that  res])ect  is  more  like  C.  ofumlacerti  (Guppy) 
(Pilsbry,  Acad.  Nat.  Sci.  Philadelphia,  Proc,  vol.  LXXIII,  1922, 
p.  311,  text  figure  7)  from  the  Miocene  of  Santo  Domingo. 

Dimensions. — Height,  5  mm.;  greatest  diameter,  3.5  mm. 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  699. 

Genus  TORNATBLLiEA  Conrad,  1860 

Conrad,  Acad.  Nat.  Sci.  Philadelphia,  Jour.,  2fl  scr.,  vol.  IV,  1860,  p. 
294. 

Genotype  by  monotypy,  T.  brlla  Conrmi  {loc.  cit.,  pi.  47,  fig.  23).  Sabine 
(Wilcox)    Eocene.  Unite*!   States.  Plate   64,  fig.   10. 

Tornatcn»a  lata   (Conrad)  Plate  64,  figs.    11-16 

Actcpon  laiu.*<  Conrjnl,  18:<4.   '*   ip.  in    Mortoi;,  {Svn()}»8is  Or^:nli<•   Remnins 
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Cretaceous    Group,    p.    4;    d'Orbigny,    1850,    Prodrome    Pal6out.,    vol. 

II,   p.   343. 
Actceon  (Nucleopsis)  latus  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  I,  p.  34. 
ToniateUcBa  lata  Conrad,   1865,  Am.  Jour.  Conch.,  vol.  I,  pp.  145,  192, 

212,  pi.  20,  fig.  13;   Conrad,  1866,  Smithsonian  Misc.  Coll.,  vol.  VII, 

No.  200,  p.  9. 
Tomntellcea  bella   (Conrad),   dr   Gregorio,   1890,   Ann.   Geol.   Pal^ont.,   8 

liv.,  p.  166  partim,  pi.   16,  fig.  20  copy  original  figure.     Palmer,  1937, 

Bull.  Amer.  Paleont.,  vol.  VII,  No.  Wl,  p.  501,  partinu  pi.  90,  fig.  21, 

figured  holotype  of  T.  lata. 
Subglobose,   with    numerous    revolving    lines;    spire    short,    acute;    aper- 
ti:re  patulous;  columella  with  two  distant  plaits. 
Actceon  latus,  Conrad,   Eocene  Catalogue,  p.  34. 
Locality. — Alabama. —  [Conrad,    1865,    p.    145.] 

Suboval,    spire   acute;    whorls    5,    convex;    body    whorl    ventricose;    ribs 
close  and  numerous;  columella  with  2  distant  plaits. 
Locality. — Alabama? — [Conrad,    1865,   p.   212.] 

In  1937  there  did  not  seem  to  be  much  information  on  T.  lata 
^Conrad),  and  I  tentatively  gave  notes  and  figured  the  type  un- 
der the  heading,  T.  bella  Conrad.  It  now  seems  that  T.  lata  is 
not  the  same  as  T.  bella.  Although  there  are  no  new  data  as 
regards  the  type  to  contribute  since  that  time,  specimens  have 
been  found  in  the  Gosport  sand  at  Little  Stave  Creek,  Clarke 
County,  at  Baker's  Bluff  ((jopher  Hill),  Washington  County, 
and  Bladon  Springs  road,  %  mile  east  of  Fail  V.  O.,  Choctaw 
County,  Alabama,  of  the  species  of  Tornatellcca  which  occurs 
abundantly  at  Garland  Creek,  Mississippi,  Jackson  Eocene. 

Miss  Winnie  McGlamery  wrote  me  in  1939  that  they  had 
found  '*7\  laeta"  at  the  first  two  localities  mentioned  above. 
Miss  McCilamerv  kindlv  loaned  the  collections  mentioned  as 
well  as  shells  from  near  Fail,  Alabama.  Probably  T.,  sp.  in 
Dr.  Gardner's  list  (Jour.  Paleont.,  vol.  13,  No.  3,  1939,  p.  343) 
refers  to  the  same  form.  Our  collections  now  include  specimens 
from  Little  Stave  Creek  and  Gopher  Hill. 

The  first  reference  to  T.  lata  was  by  Conrad  in  Morton,  1834, 
p.  4,  but  with  the  locality  not  given.  In  1865,  p.  192,  Conrad 
in  "Corrections  and  Additions"  to  his  "Catalogue  of  Eocene 
and  Oligocene  Fossils,"  definitely  separated  T.  bella  and  T.  lata. 
In  the  description  of  the  species,  1865,  p.  212,  he  questioned 
Alabama  as  the  type  locality.  Tliere  is,  therefore,  no  definite 
proof  as  to  the  exact  horizon  at  which  to  assign  the  type  of 
T.  lata. 
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Tlie  shell  marked  as  tyiHi  in  the  Academy  of  Natural  Sciences, 
1  hiladelphia,  is  a  \x)ot  specimen  (as  can  be  seen  from  the  il- 
lustration, Palmer,  1937,  pi.  90,  fig.  21  ;  Conrad's  figure  is  re- 
constructed) to  represent  such  a  well-developed  species  with 
i:erfectly  [ireserved  shells  as  occur  in  the  Gosix)rt  sand  at  cer- 
tain localities  and  in  the  Jackson  at  Ciarland  Creek.  The  type 
was  a  su'bglohose  individual  More  specimens  from  Garland 
Creek  correspond  to  the  typical  shape  than  do  those  from  the 
(iosport  sand  localities.  The  shells  from  the  Gosport  material 
differ  in  general  from  those  at  Garland  Creek,  but  there  is  much 
variation  in  the  shape  amongst  the  Garland  Creek  specimens 
with  some  api)roaching  the  shape  of  the  (rosiK)rt  sand  variety. 
It  seems  unwise  to  separate  specifically  at  this  time  the  forms 
(!iscoverecl  at  Little  Stave  Creek,  (iopher  Hill,  and  near  Fail, 
Alabama,  from  the  Jackson  representatives  at  Garland  Creek 
r.lthough  each  horizon  apj^arently  has  its  own  variation. 

'Hie  extended  description  included  is,  therefore,  taken  from 
specimens  from  Gosport  sand  and  Jackson  Eocene  localities.  I 
am  restricting  T.  hclla  to  the  Sabine  (Wilcox)  Eocene. 

Shell  large ;  spire  consists  of  six  or  seven  whorls ;  nuclear 
whorls  coni])()se(l  of  about  i '  j  smooth  whorls;  iK)stnuclear 
whorls  ornamented  with  llat  spiral  ribs  with  linear  punctate  in- 
terspaces; postnnclear  scnl])ture  is  not  sharply  demarcated  from 
tlie  nuclear  wliorls;  four  id  seven  s]»iral  ribs  on  the  whorls  of 
tiie  spire  \arying  with  size  and  age  of  specimens.  Earliest 
whorls  and  largest  specimens  seem  to  have  the  largest  numl)er 
"f  revoh  in.'.i;  ribs.  Medium-si/.CMJ  slieIN  liavc  :\u  r:\e\'r:c  <  f  four 
or  five  spiral  rib>.  Interspaces  between  the  revolving  ribs  be- 
come larger  with  age.  The  shape  varies.  Some  individuals 
nre  shorter  <j)ired  and  the  body  wliorl  is  more  gibbose  than 
ethers.  lllustrati(jns  from  one  localit\.  (larland  Creek.  ba\e 
been  included,  to  show  such  \ariation  Labruni  thickened  and 
coar.selx  crenulated  ;  commonly,  previous  stages  of  growth  nia\ 
be  noted  by  the  presence  of  earlier  series  of  crenulations  on  the 
interior  of  the  labrum. 

7\  hclla  (Plate  ^)4.  Iil'.  h»  i  difYers  from  '/'.  lata  in  havin^j  ;l 
narrower  and  more  attenuated  shape  with  a  brcjader  bodx    whori. 
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T.  lata  is  a  larger  species  than  T.  bella. 

Dimensions, — Height,  21.4  mm.;  greatest  diameter,  11.7  ... 
Holotype,  height,  16  mm.;  greatest  diameter,   11  mm. 

//o/o/v/T-  Academy  of  Natural  Sciences,  riiiladelphia,  Ta. 

Occurrence. — Alabama    ?    (tyi>e).      C]()S|)()rt    sand.      Jackson, 
Moodys  Rranch  marl,  localities    700,    900,     1 100.     1098,     ux)*). 

Family   UMBKACULIDi2E 

Genus  UMBRACULUM  Schumacher,  1817 

rmhraculum  8<rhuiiiach('r.   1817,   Kssafs  Nouvcau  Syst.   Hah.  VerH.  IVst., 

p.   177;   Dall,   1889,   Mus.  (joiup.  Zool.  Harvani,  Bull.,  vol.  XVIII,  p. 

.)Vi    Harris,    1897,   Cat.   TiMt.   Moll.    Britisli    Mus.,    I't.    I,   AustralaHiaii 

Tcrt.   Moll.,  p.  22. 

I  mhrvUa  Lamarck,  1819,  lliHl.  iiat.  Au.  saiiB  V«rt.,  VI,  p.  3:J9. 

Oprrculatum  H.  ami  A.  A<lam»,  1854,  (iem'ra  Hiconl  Moll.,  vol.  II,  p.  41. 

Cmhrella    [/<u?]    (/OSHiiianii,    I89r»,    KsHais    l*aI<'<K'oiicli.    coiiip.,    1    liv.,   p. 

lltl  **wcm  f'mhrt'Ha  Lamarck  m^d  (JhcmniU. "'•'♦• 
Genotype  by  mc»iiotyj>v,  I' mbrlla  rhiiunnrin  Martini  (Neues  iSyst.  Conch. 
Cab.,  I,  1769,  i>.  lO.i,  t.  VI,  fig.  44;  Chemnitz,  X,  1788,  p.  341,  t.  169, 
figs.  1645,  1646)  --  Patella  sinica  Gmelin  and  P.  umbellata  Gmelin,  Byst. 
Nat.,  13  ed.,  pp.  ;i7()5,  3720  nou  Patella  chinmmM  Linnieus,  1758,  p.  781= 
Calyptraa  ianigaia  Lamarck).  Living.  East  Africa  to  Hawaiian  Islands. 
Tryon  and  PUabry,  Manual  Conch.,  vol.  XVI,  18956,  p.  180,  pi.  70,  figs. 
58-60;  pi.  71,  figs.  63-65;  pi.  72,  figs.  70,  71. 

Umbracnlum  planulatum  (Conrad)  Plate  64,  figs.  17,  18 

Umbrella  planulata  Conrud,  1854,  Wailos,  Rcpt.  Agr.  and  Geol.  Mississ- 
ippi, p.  289,  pi.  XIV,  figs,  la,  lb;  Conra<i,  1855,  Acad.  Nat.  Sci.  Phila- 
delphia, Froc,  vol.  Vll,  p.  259;  1939,  Reprint,  Bull.  Amer.  Paleont., 
vol.  XXIV,  No.  86,  pp.  5,  19,  pi.  1,  figs,  la,  lb;  Vaughan,  1896,  U. 
8.  Geol.  Survey,  Bull.,  No.  142,  p.  50;  Veatch,  1906,  U.  8.  Geol.  Sur- 
vey, Prof.  Paper  46,  pi.  XX,  figs.  1,  la. 

Operculatum  planulatum  (Conrad),  Conrad,  1865,  Am.  Jour.  Conch.,  vol. 
I,  p.  35  typographical  error  in  specific  name. 

Operculatum  planulatum  (Conrad),  Conrad,  1866,  Smithsonian  Misc. 
Coll.,  vol.  VII,  No.  200,  pp.  24,  37. 

?  Umbrella  planulata  Aldrich,  1887,  Cincinnati  80c.  Nat.  Hist.,  Jour., 
vol.  X,  No.  2,  p.  82. 

Um^raculum  planulatum  (Conrad),  Tryon  and  Pilsbry,  1895-6,  Manual 
Conch.,  vol.  XVI,  p.  177. 

Suboval,  flattened,  surface  undulated,  rising  a  little  towards  the  apex, 
which  is  prominent  and  acute,  and  situated  much  nearer  to  one  side  and 
nearer  to  one  end;  lines  of  growth  conspicuous;  inner  side  with  a  very 
large  suboval  cicatrix,  with  radiating  interrupted  lines. 

v^Cossmann  intended  to  revive  the  term  of  Chemnitz,  1788.  However, 
neither  Chemnitz  nor  Martini  used  the  name  *'  Umbrella.' '  Their  spell- 
ing was  Umbella  so  that  if  the  name  of  Chemnitz  is  ruled  as  valid  it  could 
not  be  as  Cossmann  has  transcribed  it  nor  would  it  be  confused  with 
Lamarck's  Umbrella  oxcept  as  authors  have  misspelled  the  Chemnitz  name. 
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This  fine  specien  is  the  only  one  yet  known  in  North  America.  Two 
apecimeus  occur,  one  of  which  is  marked  with  some  hair-like  brown  raai- 
ating  lines,  bjt«i  intoinally  and  externally. — [Conrad,   1855.] 

1  his  species  is,  so  f^r  as  our  collections  are  concerned,  lim- 
ited to  the  Jackson  Eocene.  Aldrich  (1887,  p.  82)  identified  a 
small  specimen  from  near  Palestine,  Texas,  in  a  typical  Clai- 
bomian  fauna,  as  the  young  of  6''.  planiUata.  Harris  described 
an  Umbraculum  from  the  Sabine  (Wilcox)  at  Woods  Bluff,  Ala- 
bama (Bull.  Amer.  Paleont.,  vol.  Ill,  No.  11,  1899,  p.  10). 

Dimensions. — Greatest  width,  62-^-  mm.  (lectotype). 

Lectotype. — No.  13191,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type) ; 
localities  785,  880,  881 ;  10,  11,  883. 

Order  PTEBOPODA 
Suborder  THECOSTOMATA 
Genus  CLIO  Linnseus,   1767 

Clio  Browne,  1756,  Civil  and  Natural  History  Jamaica,  p.  386. 

Clio  Linnasus.  1767,  bystema  Natura;,  12  ed.,  t.  1,    pars    11,    p.    1094; 

Gray,  1847,  Zool.  boc.  L^ouaon,  Proc,  pt.  XV',  p.  2u3;  Pelseneer,  1888, 

Voy.  Challenger,  Zool.,  vol.  XXlll,  p.  4:^. 
Non  Clio  Pallas,  1774,  bpicilegia  Zoologica,   fasc.  X,  p.  28,  pi.  1,  tigs. 

18,   19;   Lamarck,    1819,   Hist.   nai.  An.   sans    Vert.,    t.    \  1,    p.    2»6; 

Lamarck,    op.   at.,   Jti    eii.,    Deshayes    and    Milne       Edwards,    1836,    t. 

V'll,  p.  423;  boaliytn,   1852,   \'oy,  autour  du  Monde,  La  Bonitef  Zool., 

t.  2,  p.  275. 
ticodora  Peron   an<l   Lesueur,   1810,   Ann.   Mus.   nat.   Hist,   nat.,   t.    XV, 

p.  66,  monotype;  Lamaiek,  1819,  op.  cit.,  p.  29U;  Desiiayes  and  Miinv* 

Jtidwards,  1836,  op.  cit.,  p.  429. 
Clione  Pallas,  Gray,  1847,  op.  cit„  p.  204. 

Genotype  by  subsequent  designation.  Gray,  1847  (op.  cit.,  p.  203), 
Clio  pyramidaia  Linnajus  {loc.  cit.).  Living.  Atlantic  Ocean;  Mediter- 
ranean; Indian  Ocean;  Pacific  Ocean.  D 'Orbigny,  Voy.  Amer.  Meriti., 
t.  V,  p.  113,  pi.  Vll,  figs.  25-29   (^as  Cleodora). 

Subgenus  CRESEIS  Rang,  1828 

Bang.  Ann.  Sci.  nat.,  n.  s.,  t.  13,  1828,  p.  305. 

Subgeuotype  by  subsequent  designation,  Pelseneer  (Voy.  Challenger^ 
Zool.,  vol.  XXIII,  1888,  p.  45;,  Crc.seia  acicula  Kang  {op.  oit.,  p.  318, 
pi.  17,  fig.  6).  Living.  Central  America,  Mediterranean,  and  Indian  Ocean. 
Pacific  Ocean.  Souleyet,  Voy.  Bonitc,  Zool.,  t.  11,  pi.  VllI,  figs.  10-17  (as 
Clt'odora)  ;  Collins,  1934,  Joiins  Hopkins  Univ.  Studies  Geol..  So.  11,  p. 
207,  pi.  IX,  ligs.  6-7;   jd.  Xlll,  figs.  7-8. 

Clio   (Creseis)   corpulenta   (Meyer)  Plate  62,  figs.  25,  26 

Styliola  corpuUnta  Meyer,    1886,    Herieht    fcH^-ii  ken  berg,   naturf.   Gesell.,   p. 

9,  pi.  2,  lig.  16;   Cossmann,  1893,  Ann.  Cicul.   Paleont.,   12  liv.,  p.  51. 
Mtioctrda  toccncn.st  (Meyer),  Dall,  1892,  Wagner   Free  Inst.  JSci.,  Trana.. 
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vol.  3,  pt.  II,  p.  302. 
Cleodora    {Creseis)    corpultnta    (Meyer),    Collins,    1934,   Johns    HopkuiH 

Univ.  Studies  Geol.,  No.  11,  p.  206,  pi.  IX,  fig.  4;  pi.  XIII,  fig.  3. 
Verlangert    kegelf ormig ;    geraae    oiler    schwacu    j^ebojji'n.      Querschnitt 
Kreisfonnig.  Spitzes  Ende  mit  Auftreibung. 

Diese  Art  is.  seltener  als  Styliola  ifimplex  Mr.  von  tlcrselben  Lokalitat. 
—[Meyer,  1886.] 

For  additional  notes  and  measurements  see  Collins's  paper 
on  the  pteropods. 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss.  (type). 

Clio  (Creseis)  simplex  (Meyer)  Plate  62,  figs.  23,  24 

Siyliola  simplex  Meyer,   1886,   Geol.   Survey   Alabama,   Bull.,  No.   Ij  pt. 

II,  p.  78,  pi.  3,  fig.  ID;   Cossmann,  1893,  Ann.  G^ol.  Pal6ont.,  12  liv., 

p.  51. 
Creseis  simplex  (Meyer),  Dall,  1892,  Wagner  Free  Inst.  Sci.,  Trans.,  vol. 

3,  pt.  2,  p.  430. 
Cleodora  (Creseis)  simplex  (Meyer),  Collins,  1934,  Johns  Hopkins  Univ. 

Studies  Geol.,  No.  11,  p.  207,  pi.  IX,  fig.  5;  pi.  XIII,  fig.  6. 
Shell  subulate,  nearly  straight,  smooth ;   section  circular. 
Locality, — Jackson,  Miss. 
The  closed  end  of  this  species  is  not  inflated. — [Meyer,  1886.] 

Supplementary  notes  on  the  species  have  been  given  by  Col- 
lins. 

Holotype. — Geology  Department,  the  Johns  Hopkins  Univer- 
sity, Baltimore,  Md. 

Occurrence. — Moodys  Branch  marl,  Jackson,  Miss,  (type)  ; 
locality  921. 

Clio  (Creseis)   liastata  (Meyer) 

Styliola  hastata  Meyer,  1886,  Geol.  Survey  Alabama,  Bull.,  No.  1,  pt.  II, 
p.  78;  de  Gregorio,  1890,  Ann.  G60I.  Pal6ont,  7  liv,,  p.  15,  pi.  17, 
figs.  56,  57. 

Creseis  hastata  (Meyer),  Dall,  Wagner  Free  Inst  Sci.,  Trans.,  vol.  3, 
pt.  2,  pp.  430,  432. 

Cleodora  (Creseis)  hastata  (Meyer),  Collins,  1934,  Johns  Hopkins  Univ. 
Studies  (Jeol.,  No.  11,  p.  204,  pi.  IX,  fig.  1;  pi.  XIII,  figs.  1-2. 

Clio  (Creseis)  hastata  (Meyer),  Shimer  and  Shrock,  1944,  Index  Fos- 
sils North  America,  p.  517. 

Shell  subulate,  nearly  straight;   section  circular;   closed  end  inflated. 

Localities. — Vicksburg,  Miss.  (Higher  and  Lower  Vicksburgian).  Red 
Bluif|  Miss. 

Seems  to  be  of  smaller  size  than  the  preceding  species.  The  type- 
specimen   is   from   the  Lower    Vicksburgian. — [Meyer,    1886.] 

Dr.  Collins  has  added  additional  notes  on  this  species  and  fig- 
ured the  type.    The  reader  is  referred  to  those.    The  species  was 
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described  from  the  Oligocene  at  Vicksburg  and  Red  Bluff,  Mis- 
sissippi. Collins  has  identified  the  species  in  the  Moodys  Branch 
marl  from  Garland  Creek  and  near  Jackson,  Mississippi. 

Holotypr. — (leology  Department,  the  Johns  Hopkins  Univer- 
sity, Iialtimore,  Md. 

Occwrrrnc^.- -Oligocene  (type).  Jackson,  Moodys  Branch 
marl,  Garland  Creek,  and  near  Jackson,  Miss.  (Collins). 

Genus   BOVICORNU   Meyer 

Moyi'i,  Cirol.  Survey  Alalutiiia,   BuJl.,  No.  1,  pt.   II,  1H86,  p.  79. 

Genotype  by  monotypy,  B.  covcnenite  Meyer  (loc,  cit.,  pi.  ."<,  fig.  2).  Be<l 
Bluflf  Olipoeeiie.  Re<l  Bluff,  Misaissippi.  CoUinM.  .Johns  Hopkins  Studies 
iieolo^y,  No.   11,   liKU,  pi.   L\,  fijr.  .{ ;   j,I.  XIII,  fig.  5. 

This  f^enus,  as  Collins  has  pointed  out  (p.  i66),  may  prove 
to  be  svnonvmous  with  Euchilotheca  I'ischer  of  the  Paris  Basin 
Eocene. 

Bovicornu  gracile  Meyer  Plate  62,  figs.  21,  22 

Bovicornu  gracile  Meyer,   1886,   Boricht  Senekenberg.  naturf.  OeselL,  p. 

9,   pi.   2,   fig.   17;    CollinH,    I9:i4,   Johns    Hopkins    Univ.   Studies    Geo!., 

No.  11,  p.  2l;i,  pi.  IX,  fig.  8;  pi.  Xlll,  tig.  4. 
Meiorerag  coi'dirniic  (Meyer),  Dull,  1882,  Wagner  Free  Inst.  Sci.,  Trans., 

vol.  .'i,  pt.  2,  p.  ;302  partim. 
Schlanker  and  starker  siiiralig  gewunden  als  Bovicornu  cocencHttr   M*!.*  ) 
von  Red  Bluff;  aueh  feldt  die  Auftreibung  an  der  Spitze. 
*Bull.   1.  Geol.  Survey  Ala.   1886,  p.  79,  Taf.  :;   Fig.   12. 
Diese   Art  diirtte  typischer  fiir  das  genu8   lioricornu  sein,  als  die   zuerst 
von   n»ir   beHohrieheno. — [Meyer,    1886.] 

The  additional  notes  and  illustration  by  Collins  of  this  form 
indicate  that  the  genus  is  a  pteropod  and  not  the  second  stage 
of  Meioceras  as  stated  by  Dall.  JJall's  reasoning  is  based  on  the 
similarity  of  the  twisted  shapes  of  the  two  genera.  However, 
Collins  has  demonstrated  that  the  shell  of  Bovicornu  has  the 
swollen  or  bulblike  inflation  of  the  apical  area  which  is  not  pres- 
ent on  the  caecid  stage.  Several  other  differences  between  the 
characters  of  Meyer's  type  and  Meioceras  are  brought  out  by 
Collins  (p.  212). 

Dimensions. — Height.  2.6  mm. ;  greatest  diameter,  0.5  mm. 
(holotype). 

//o/(;/y/Jt'.-  (jeology  1  )epaitnicnt,  the  Jc^hns  Hopkins  L'niver- 
sity,  Iialtimore,  Md. 

Occurrence.  —^\oo(\\)>  Hranx:h  marl.  Jackson,  Miss.   (type). 
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Class  CEPHALOPODA 

Order  NAUTILOIDEA 
Genus  ATURIA   Bronn.  1838 
Bronn,   Lialiiea   Geognostiwi,   vol.   2,   iHiiS,   pp.   112J-I1:::J.   pi.  42,  tig.   17 
a-c. 

Genotype  by  subsequent  <lesij;nation,  Herrmannsen,  1846  (Intlicis  Gen. 
Mai.,  vol.  I,  p.  90),  Nautilus  aturi  Basterot  (8oc.  Hist.  nat.  Paris,  Mem., 
vol.  2,  pt.  1,  1825,  pp.  12,  17-18).  Burdigalian  (lower  Miocene).  France. 
Schenck,  Univ.  California  Pub.,  Hull.  Dept.  Gcol.  Sei.,  vol.  19,  No.  19, 
pi.  72,  tigs.  3,  4. 

Atnria  alabamensis   (Morton)  Plate  65,  fig.  8 

Nautilus  Alabamerm^  Morton,  1834,  Synopsis  Org.  Hemains  Cretaceous 
Group,  p.  33,  pi.  18,  fig.  3;  Morton,  1842,  Acad.  Nat.  ISci.  Pniladelpliia, 
Jour.,  1st  ser.,  vol.  VIII,  p.  217;  Aldrich,  1886,  Geol.  Survey  Ala- 
bama, Bull.,  No.  1,  pt.  1,  p.  43. 

Aturia,  sp.,  Edwards,  1849,  Pala?ont.   Soc,  pp.  52,  55. 

MtgasipJionia  Alahamaisifi   (Morton),  d'Orbigny,  1850,  vol.   1,  p.  338. 

Aturia  alabamensis  (Morton),  Conrad,  1865,  Am.  Jour.  Conch.,  vol.  1, 
p.  15  J  Conrad,  1866,  Smithsonian  Misc.  Coll.,  vol.  VII,  No.  200,  p. 
26;  Cooke,  1915,  U.  S.  Geol.  Survey,  Prof.  Paper,  95,  pp.  Ill,  116-117; 
Hopkins,  1917,  U.  S.  Geol.  Survey,  Bull.  661-H,  p.  296  (as  Belosepia 
ungula),  pi.  27,  fig.  1;  ('ooke,  1926,  Geol.  Survey  Alabama,  Spec. 
Bept.,  No.  14,  pi.  96,  fig.  6;  Kellum,  1926,  U.  S.  Geol.  Survey,  Prof. 
Paper,  No.  143,  pp.  7,  8,  11,  32;  Schenck,  1931,  Univ.  California  Pub., 
Bull.  Geol.  Sci.,  vol.  19,  No.  19,  pis.  77,  78;  Aldrich,  1931,  Geol. 
Survey  Alabama,  Mus.  Paper  12,  p.  7,  pi.  4,  fig.  1;  Gardner,  in  Trow- 
bridge, 1932,  U.  S.  Geol.  Survey,  Bull.,  837,  pi.  43,  figs.  4-5;  Miller 
and  Furnish,  1938,  Jour.  Paleont.,  vol.  12,  No.  2,  p.  153,  pi.  25,  figs. 
1,  2,  5,  6;  Stenzel,  [1942],  Type  Invertebrate  Fossils  North  America, 
Cephalopoda  21a,  21b,  figs.  l-2b. 

Aturia  ziczac  (Sowerby),  Geinitz,  1887,  Neues.  Jarb.,  Bd.  2,  pp.  53-56, 
pi.  Ill  partim. 

Aturia  ziczac  (Sowerby),  de  Gregorio,  1890,  Ann.  G6ol.  Pal6ont.,  7  liv., 
p.  14  partim, 

Aturia  ?  Alabamensis  (Morton),  de  Gregorio,  1890,  op.  cit,,  p.  15, 
pi.  1,  fig.  39, 

Nautilus  alabamiensis  Morton,  Cossmann,  1893,  Ann.  Gr6ol.  Paleont.,  12 
liv.,  p.  51. 

Aturia  (near  alabamensis)  (Morton),  Dall,  1903,  Wagner  Free  Inst. 
Sci.,  Trans.,  vol.  3,  pt.  VI,  p.  1557. 

Aturia  {Braeaturia)  alabamensis  (Morton),  Stenzel,  1935,  Jour.  Paleont., 
vol.  9,  No.  7,  p.  556,  pi.  63,  figs.  2  a-b;  text  fig.  5. 

Shell    suboval,    compressed;    septae    profoundly    sinuous;    siphuncle    very 
large.     Length  10  inches;  height  9  inclies;  greatest  diameter  4I/2  inches. 

From  the  newer  cretaceous   rocks,   near   Claiborne,   Alabama. — [Morton, 
1834.] 

This  species  has  been  described  and  figured  in  detail  by  Sten- 
zel, and  Miller  and  Furnish  have  enumerated  the  characters  of 
Mexican  specimens.  It  is  not  necessary  to  repeat  such  data 
here. 
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Through  the  oourtesy  of  Miss  McGlamery  of  tlie  Alabama 
Museum  of  Natural  History,  the  specimen  figured  by  Schenck, 
1931*  Aldridi,  1931,  and  Stenzel,  1942,  was  loaned  to  the  au- 
thor.   An  illustration  of  that  shell  is  included  herein. 

Prof.  G.  D.  Harris  collected  several  large  crushed  fragments 
of  a  discoidal  Mfwno"  from  the  clays  5  feet  above  the  water's 
edge  and  below  typical  Red  Bluff  Oligooene  at  Red  Bluff,  "about 
%  mile  above  R.  R.  bridge,  south  of  Shubuta,  Mississippi,"  pre- 
sumably from  the  uppermost  Jackson. 

Holotype. — ^No.  16120,  Academy  of  Natural  Sciences,  Phila- 
delphia, Pa.  {Fide  A.  K.  Miller,  m  lUt.) 

Occurrence. — ^Jackson  Eocene:  "Near  Qaibome,  Ala."  (Mor- 
ton), the  probable  holotype  was  labeled  "near  Mobile,  Ala.,  Dr. 
Wm.  Spillman,"  {fide  A.  K.  Miller,  in  Hit.) ;  localities  794;  1091 ; 
Danville  Landing  beds,  locality  886. 


PLATES 

PLATE  26 


22.  Dentalium   misslsBipplense   Jacksonense,   n.   var.         212 

Paratypr.     Loiij^t.i,  .'>9.o   mm.:   ^ricatrst  tliaini'ttT,  4.4  mm.; 
loc.  879.  Jackson,  Miss;   No.  4478,  Pal.  Res.  Inst. 

23.  Dentalium  danvillenae,  n.  sp.  . 210 

Paratypo.      lAMijjth.    17..'J    mm.;    grcait'st    diamt'ter,   .'i   mm.; 
loc.  20,  Garters  Landing,  La.;   No.  4476,  Pal.  Bes.  Inst. 

24.  Dentalium  danvillense,  n.  sp.  210 

ParatyiH'.     Leiigtii,  6   mm.;    gii'ntost  dinmeU'r,  4  mm.;   loc. 
6,  Danville  Landing,  La.;   No.  4475,  Pal.  Res.  Inst. 

25.  Dentalium  danvillense,   n.   sp 210 

ParatyjK*.  L'Migtli,  .'{.'1  mm.;  greatest  «liameter.  .'{.4  nmi.;  lor. 
6,  Danville  Landing,  La.;  No.  4474,  Pal.  Res.  Inst. 

26.  Dentalium  danvillense,  n.  sp.   _ 210 

Paratype.     Length,  125.7   njm. ;   gnvitest  diamrt^M*,  .3.2   mm.; 
loc.  6,  Danville  Landing,  La.;    No.  4473,  Pal.  Res.  Inst. 

27.  Dentalium  danvillense,   n.   sp.  .  .  210 

Ilolotyjio.      Length,    37.H   mm.;    grojitt'^t    dium('t4'r,    4    nun.; 
loc.  6,  Danville  Landing,  La.;    No.  4472,  Pal.  Res.  Inst. 

28.  Dentalium   minutlstriatum    Gabb  210 

Lt'tigth,    lO   mm.:     grcjiti's:     diamolrr,   .J.J     nun.;    loc.    ?    10, 
Montgomery,  La.;   No.  4471,  Pal.  Res.  Inst. 

29.  Dentalium  vincense,  n.   sp.  209 

Paratypt*.      Li*ngth,    If)    mm.:    grcntost    •lijuneter,    1    mm.: 
loc.'896,  White  Bluff,  Ark.;  No.  4470,  Pal.  Res.  Inst. 

30.  Dentalium  vincense,   n.  sp.  _..  ..    209 

Holoty]»o.      Length,   10. :•   mm.:    yieMtest  dinmeter,    1.;")   mm.; 
loc' 897.   Vince   Ferry,    Ark.;    No.   4468,    Pal.   Res.    Inst. 

31.  Dentalium  vincense,  n.   sp.         .    .  209 

Paratypo.  Length.  9.6  mm.:  greatest  diameter,  1.4  mm.;  loc. 
897,  Vince  Ferry,  Ark.;   No.  4469,  Pal.  Res.  Inst. 
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Explanation  of  Platk  26 
Figure  Page 

1.     CaduluB  Jacksonensis  Meyer  21S 

Length,  9..J  mm.;   greatest  diameter,  1.3  mm.     Enlarged  to 
ithow  slits  ami  coloration  rings.    Loc.  921,  Jackson,  Miss.; 
No.  4485,  Pal.  Res.  Inst. 
2,  3.     Cadulus  Jacksonensis  Meyer  218 

Same   specimen   as   figure    1.     Showing   complete   specimen. 
Figure  3  side  view. 

4.  Cadulus   jacksonensis   Meyer    - _ 21C 

Copy  Meyer,  Geol.  Survey  Alabama,  Bull.  1,  pt.  II,  pi.  Ill, 
figs.  8a,  8b. 

5.  Cadulus  Jacksonensis  Meyer  .— - 216 

Copy,  Meyer,  ihid.,  pi.  Ill,  fig.  S.  Length,  8.5  mm. 

6.  Dentalium   suboompressum   Meyer — 214 

Copy,  Meyer,  ibid.f  pi.  Ill,  figs.  3,  3a.  Length,  6.5  mm. 

7.  "Dentalium  bitubatum'*  Meyer      _ _    215 

Copy,  Meyer,  ibid.,  pi.  Ill,  fig.  1.  Length,  3.5^:  mm. 
8-10.     Cadulus   margarita,   n.   sp.    217 

Holotype.  Length,  10  mm.;  greatest  diameter,  1.5  mm.  En- 
larged to  sliow  slits.  Loc.  699,  Jackson,  Miss.;   No.  4483, 
Pal.  Res.  Inst. 

11.  Cadulus  margarita,  n.  sp.   ...- - „ 217 

Paratype.     Len;4;th,   9.5   nmi. ;    greatest   diameter,   1.8   mm.; 
loc.  699,  Jackson,  Miss.;  No.  4484,  Pal.  Res.  Inst. 

12.  Dentalium  danai  Meyer   ^_ _ 21S 

Copy,  Meyer,  ibid.,  pi.  Ill,  fig.  2.  Length,  5  mm. 

13.  Dentalium  danai  Meyer    .  218 

Copy.   Meyer,  ibid.,  pi.  Ill,  fig.  2a.  Length,  5  mm. 

14.  Cadulus  juvenis  Meyer  .        - _ „... _    216 

Cojjy,  Mi'VtM-,  ibid.,  pi.   Ill,  lig.  4.     Longtli,  2-f  mm. 

15.     Dentalium    cl*.    Kubeompressum    Meyer  . .    -         ..     214 

Lcnj^th.  s.:i  mill.;  ^ivatest  di:iiiieter,  1.5  iiini.;  loc.  699,  Jack- 
son, Miss.;  No.  44S1,  Pal.  Hvh.  Inst. 

IG.     Melanella  jacksonensis    (  de   GreKorio)        .  _     224 

Height,   5.4    mm.;    greatest    diameter,     1.3     mm.;     Jackson, 
Miss;   No.  4487,  Pal.  Res.  Inst. 

17.     Niso   umbilicata    (Lea)  226 

Height,    13.4   nun.;   greatest    diameter,  5  mm.;   loc.   6,   Dan- 
ville Landing,   La. ;    Xo.  4486,  Pal.   Hes.  Inst. 

18.     Dentalium  cf.  danai  Meyer 218 

Length,    16.5    iniii. ;    greatest    diameter,    2.6    mm.;    loc.    699, 
Jackson,   Miss.;   No.  4482,  Pal.  Res.  Inst. 

19.  Dentalium,   sp. 218 

Length,  26.4  Mini.:  greatest  diameter,  3.4  mm.;  St.  Stephens 
Hlufr,  Ala.:    No.  4480,  Pal.   Res.  Inst. 

20.  Dentalium    mississippiense   jacksonense,   n.    var.    212 

Paratyju'.      l^eiigtli,    36    iiiiii.;    gn*atest    diameter,    5.5    mm.; 
loc.  881,  Jackson.  Miss.:   No.  4479,  Pal.  Res.  Inst. 

21.  Dentalium  mississippiense  jacksonense,  n.  var.  212 

Hohdype.    Li'ii^tii,    62. fl    niiii.:    i^ieatest   diameter,   6.5    mm.; 
h)c.   69.*;,  Jackson,   Miss.;   No.  4477,  Pal.  Res.   Inst. 
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EzniANAnoN  or  Plas  87 
Flffan  V^ 

1.  SoUrkMrbts  «udnag«laris  (Meyor) ! ■   Ui 

Height,  IJi  mm.;    greatest    diameter,    3    mm.;    JaekMB, 
Him.;  Kg.  4495,  Pal.  Bee.  Inirt 

2.  Bolarioffbis  qaadraagalaiis  (Meyer)   .     ... M 

Same  specimen  as  fig.  1;  Tentral  iriew. 

8.    Gimlae  oltoalas,  n.  n. W 

Hei^ti  2JS  mm.;  greatest  diameter,  5  mm.;  JaekaoOy  IOm.; 
NoT  44H  Fi^  Bea.  Inst. 

4.    Clicalaa  ettoahUy  n.  n.  . m 

Same  specimen  as  tg.  3;  central  view. 

6.    Solaifotbis  salMUUEnlataB  (Meyer) ttt 

Height,  1.6  mm.;  greatest    diameter,    2.5    mm.;    JaakaoB, 
Miss.;  No.  4496,  PaL  Bee.  Inat. 

6.    Solarlorbia  aabangnlatna  (Meyer) 20 

Same  q>eeimen  as  ftg.  6;  Tentral  Tiew. 

-  7.    8<ilariorUa  aabangnlatas  (Meyer) 2tt 

Height^  IJS  mm.;  greatest  diameter,  3  mm.;  Jackaoo, 
Ko,  4497,  PaL  Bee.  Inst 
8-10.    Bolarirtla  cancellaia  Jaduoala,  n.  rar. 


Holo^pe.     Height)  3+  mm.;  greatest  diameter,  8JS  mauy  ' 
Jadson,  Miss.;  No.  4492,  PaL  Bee.  Inst 

11.  IHodofm  tenebioaa  antlea,  n.  Tar.   . 2t| 

Paratype.  Height^  3±  mm.;  length,  6±  nun.;  wldiht 
5±  mm.;  lower  Olaibome  Eocene,  (Mk  Moontafai  fmnw* 
tion,  Waotnbbee,  Miss.;  No.  4488,  PaL  Bes.  Inat 

12.  IHodoiB  teBebroaa  antlca^  n.  Tar, 


k*  .... ........ 


Paratype.  Height,  2.5  mm.;  length,  4JS  mm.;  width,  8j5 
mm.;  lower  Claiborne  Eocene,  C!ook  Moontain  formation, 
Waatubbee,  Miss.;  No.  4489,  Pal.  Res.  Inst 

18.  Diodora  tenebroea  antica,  n.  var.  _.      218 

Paratype.    Height,  6.5  mm.;  length,  14  mm.;  width,  10  mm. 
(specimen  crushed) ;  lower  (Tlaibome  Eocene,  Cook  Momi- 
tain,  Hammett's  Branch,  La.;  No.  4490,  Pal  Bee.  Inat 

14.    Panctarella  Jackeonensis  Meyer  ..  _ 2n 

Copy,  Meyer,  Bericht  Senckcnberg.  naturf.  (Resell.,  1886,  pL 
1,  fig.  16. 

16,16.    Diodora  tenebroea  veatchi,  n.  var 219 

Holotype.     Height,  3.5  mm.;   length,  7.6  mm.;  width,  6.6 
mm.;  loc.  9,  Gibson  I^ndinfjr,  La.;  No.  4491,  Pal.  Bes.  Inst 

17,18.    Tomns  Infraplicatns  (Johnson) 281 

Height,  1  mm.;  greatest  diameter,  2.5  mm.;  Jackson,  Miss. 
No.  4493,  Pal.  Bes.  Inst. 

19.  Pyramidella  crassispirata  (Meyer) 227 

Copy,    Meyer,    Bericht   Senckenberg.   naturf.    (Jesell.,    1886,  ' 
pi.  1,  fig.  13. 
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17.  CirHOtrema  nassulum  creolum,  n.  var.  242 

Holotype.      lleiglit,   2.'i.6   mm.;    greate.st   diameter,   10   mm.; 
loc.  10,  Mojitgomory,  La.;  No.  4;'304,  Pal.  Res.  Inst. 

18.  Pliciscala   pearlensis   (Meyer)  ...  243 

Hciglit,  ."»  iinii. ;   ;4roateHt  diameter.   1  mm.;   JackHon,  Miss.; 
No.  4y(>r),  P:il.   lion.  Inst. 

19.  Cirsotrema  ranellinum   (Dall)  237 

Ileijjht,    21. ♦>    mm.:    greatest    iliaiiirter,    \'.\.'A    mm.;    loc.    794. 
Shubut^i.   Miss.;    No.   4501,   Pal.   Res.   Inst. 

20.  Acrilla  unilineata  (Heilprin)  244 

Aldrii'h's    original    figure    of    holotype,    published    in    Bull. 
Amer.   Paleoiit.,  vol.  II,  No.  8.  pi.  .*i,  fig.  5a. 
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Fiffure 

1.  TeiBOStOMa  wmafMbum,  n.  sp. tU 

Holotype.  Height,  2  mm.;  greatert  dlAnwIer,  3.7  mm.; 
Jackson,  Miss.;  No.  4498,  Pal.  Bee.  Lut  The  gsniu  nd 
speeieB  of  TeinoHoma  are  out  of  plaee  in  tot,  TkBf 
^onld  be  under  Cyelostrematide,  p.  230. 

2.  Teinoatoma  Toirllli  Meyer ttt 

Height,  1  mm.;  greatest  diameter,  2  mm.;  loe.  9S1«  JMk^ 
son,  ICim.;  No.  4499,  Pal.  Bee.  Inat 

8.    Teinoetoma  moodlSnecb  n.  sp ttl 

Same  epeeimen  as  figure  1. 

4.  Teinostoma  TerrilU  Meyer Mt 

Same  specimen  as  figure  2. 

5.  Aerilla  nnilineaU  (HeUprin)  .     144 

Height,  3.5  mm.;  greatest  diaineter,  IJS  JBXfk,;  loe.  t;  No. 
4506,  FaL  Bes.  Inst 

6.  Tnrbonllla  major  Meyer    - - — 1 

Height,  3.6  mm.;  greatest  diameter,  IJS  mm.;  loe.  Ml, 
Jackson,  Miss.;  No.  4755,  Pal.  Bes.  Inst 

7.  Pyramidella  meyerl  (Cossmann)  

Height,  4  mm.;  greatest  diameter,  1  mm.;  loe.  921,  Jaek- 
son,  Missf;  No.  4500,  Pal.  Bes.  Inst 

8.  Cirsotrema  daiiTtllense,  n.  sp _ '. 

Holo^pe.  Height,  17.4  mm.;  greatest  diameter,  8  mm.; 
loe  6,  Danville  Landing,  La.;  No.  4502,  Pal.  Bee.  LutL 

9.  Mathilda  regaiarls  (Meyer)  

Copy,  Meyer,  Berieht  Benckenberg.  naturf.  GeaelL,  1886^ 
pi.  1,  fig.  12. 

10.  Tenuiscala  asperse  (Meyer)  

Oopy,  Meyer,  Berieht  Senckenberg.  naturf.  Glesell.,   1886, 
pi.  1,  fig.  11. 

11.  Tnrbonllla  major  Mey^r      _ 

Copy,  Meyer,  Acad.  Nat  ScL  Philadelphia,  Proc,  vol. 
XXXIX,  pi.  ni,  fig.  3. 

12.  Aerilla  nnllineata  (Heilprin) _ 

Aldrich's   original    figure   of   holotype,   published   in   BuIL 

Amer.  Paleont.,  vol.  II.  No.  8,  pi.  3,  fig.  5. 

18.    Pllelscala   cribrum    (Cooke) _ _. 144 

Copy,  Cooke,  Washington  Acad.  Sci.,  Jour.,  vol.  16,  No.  5, 

p.  135,  fig.  11. 

14.  Cf.  Cirsotrema  nasKulum  (Conrad)  _ 

Copy,  Conrad,  Wailes,  Bept  Agr.  Geol.  Mississippi,  pL 
XVI,  fig.  6. 

15.  Pllelscala  pearlensis   (Meyer) 


Copy,    Meyer,   Berieht    Senckenberg.   naturf.    GtoselL,    1886^ 

pi.  1,  fig.  9. 

16.     Cirsotrema  danvillense,  n.  sp.      S40 

Paratype.     Height,  20.8  mm.;  greatest  diameter,  10.7  mm.; 

loe.  6,  Danville  Landing,  La.;  No.  4503,  Pal.  Bes.  Inst 

{CouiiJtyed  on  previous  page) 
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18.  Euspira  jacksonensis,  n.  sp.  ..         251 

Paratype.  Height,  17.6  mm.;  greatest  <lianicter,  17  mm.; 
loc.  900,  Garlaml  Creek,  Miss.;   No.  4518,  Pjil.  Res.  Inst. 

19.  Euspira   jacksonensiv,   n.   sp.  ...  251 

Paratype.  Height,  8  mm.;  greatest  <liameter,  6.8  mm.; 
young;  loc.  900,  Garland  Creek,  Miss.;  No.  4520,  Pal.  Res. 
Inst. 
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I.  Opcmlui  of  v«ciM  of  Natlclui '. 147 

Probably  of  N.  permtmda  Conrad.  Interior  view.  Grat- 
eit  length,  11  mm.;  loe.  10,  Montgomerj,  La.  No.  4507, 
PaL  Bee.  Inet.     (In  text,  pL  3  ahould  read  pL  89.) 

2.    Opcrcalam  of  epedee  of  Natldaa : 847 

Same  ipeeimen  as  8gare  1.  Exterior  Tiew. 

3, 4.    Natlca  peimanda  Conrad  . .. 

HolotTpe.  Height^  18.7  mm.;  peateet  diameter,  18.8  mm. 
Piioto  from  Aead.  Nat.  8eL  Philadelphia. 

6, '6.    Natlca  pmuiada  Conrad' ^ 

Height,  18.3  mm.;  jreateet  diameter,  17.3  mm.;  loe.  880^ 
Jaekaon,  Miaa.;  I^  4608,  Pal.  Bee.  lut 

7.  Pollaleea  welaboirii  Palmer 

Height^  18.8  mm.;  greateet  diameter,  13.3  mm.;  loe.  888, 
MontgouMzy,  La.;  No.  4609,  PaL  Bee.  Inat. 

8.  Polinlcee  weiaboidl   Palmer    

Height^  17.8  mm.;  greateet  diameter,    16   mmu;    loe.    888, 
l&ntgomery,  La.    Short  ipire  form.    No.  4610,  PaL  Bea. 
*       Inat. 

9.  Pollnleea  weiaboffdl  Palmer ; 

Hei^t^   17.3  mm.;   greatest  diameter,  1^.3  mm.;  loe.  10,- 

Montgomery,  La.;  No.  4612,  PaL  Bee.  Inst 

10.    Polinlcea  welabordi  Palmer 

Hei|^t,  13.2  mm.;  greatest  diameter,  10.6  mm.;  loe.  888, 

]£>ntgomery,  La.    Short  spire  form.    No.  4611,  PaL  Bea. 

Inst. 

II.  PoUalcea  weiaboffdl  Palmer _ 

Holotype.  Figured  BuIL  Amer.  Paleont.,  vol.  VII,  No.  32, 
pi.  12,  fig.  10,  No.  2785,  Pal.  Res.  Inst. 

12.  Polinices  eminalas  (Conrad)         „ 260 

Height,  17  mm.;  greatest  diameter,  12  mm.;  loe.  1046,  Crow 
Creek,  Ark.;  No.  4513,  Pal.  Res.  Inst. 

13.  Polinices  esAlnalDS  (Conrad)  250 

Height,  11.5  mm.;  greatest  diameter,  9.3  mm.;  loe.  1049, 
White  Bluff,  Ark.;  No.  4514,  Pal.  Res.  Inst. 

14.  Polinices  esAlnalas  (Conrad)  250 

Height,   15   mm.;    greatest   diameter,    11.8   mm.;    loe.    896, 
White  Bluff,  Ark.;  No.  4515,  Pal.  Res.  Inst. 
16.    Pollnicea  eminnlns  (Conrad)    .  _ 250 

Height,  17  mm.;  greatest  <Uameter,  12.5  mm.;  loe.  140,  Gos- 
port  sand,  Claiborne,  Ala.  Typical  form.  No.  4516, 
Pal.  Res.  Inst. 

16.  Enspira  jacksonensis,  n.  sp.       ...    261 

Paratope.  Heig.it,  15  mm.;  greatest  tliamcter,  14  mm.; 
loe.  900,  Garland  Creek,  Miss.;  No.  4519,  Pal.  ttos.  Inst. 

17.  Euspira  Jacksonensis,  n.  sp.  251 

Holotype.  Height.  22.3  mm.;  ^'reutest  diameter,  21  mm.; 
loe.  785,  Jackson,  Miss.;   No.  4517.  Pal.  Koh.  Inst. 
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EzFLANATIOir  OT  FliA»  80 

Figure  ?••• 

1.  Utii^a  spirmte    (lf«yer) 

Oopj,   Meyer,   Berieht   Senekenberg.   naturf.   Geeell.,   1886, 
pi.  1,  fig.  7. 

2.  Xenophora  hnmlllt  (Conrad)  -..- 

Copy,  Gonrad,  Aead.  Nat  8ei.  Philadelphia,  Jour.,  2d  ter^ 
vol.  I,  pL  11,  fig.  i6. 

8,   4.    SilUlHU   8p. 

Height,  2  mm.;    greatest    diameter,    4JS    mm.;    loe.    10, 
Montgomery,  La.;  No.  4522,  Pal.  Bes.  Inti. 
6.    Cnnnmlam  JadnoBenae  (Harrii) 


Copy,  Harris,  Aead.  Nat  Set  Philadelphia,  Proe^  voL 
XLVm,  pL  XIX,  fig.  3. 

6.  Sianm  daBTiUeaae,  n.  sp. 

Hololype.  Height,  13  mm.;  greatest  diameter,  13  mm.;  loe. 
6,  Danville  Landing,  La.;  No.  4521  Pal.  Bes.  Inst 

7.  Slanm  daavilleaae,  n.  sp 

Paratype.  Height,  11  mm.;  greatest  diameter,  10 JS  mm.; 
loe.  6,  Danville  Landing,  La.;  No.  4521  A,  PaL  Bes.  Inst ' 

8.  Blssoina  misslsslppiensis  Meyer  :. 

Copy,  Meyer,  Qeol.  Survey  Alabama,  BulL,  No.  1,  pt  II, 
pi.  2,  Ag.  17. 

9.  Ottolna  Unkelial    (Meyer)    : , 

C!opy,  Meyer,  Berieht  Senekenberg.  naturf.  GeselL,  1886^ 
pi.  1,  fig.  14. 

10.    CroBuninm  willeiaetl   (Deshayes)    

Height,  26.3  mm.;  greatest  diameter,  21.4  mm.  Lutetian, 
two  km.  north  of  Damery,  France;  No.  4523,  PaL  Bes. 
Inst. 

11,12.     Globularia  morgan!   (Johnson)    _ 255 

Height^  25.5  mm.;  greatest  diameter,  23  mm.;  loe.  785, 
Jackson,  Miss.;  No.  4525,  Pal.  Kes.  Inst. 

13.  Globularia  sigaretina  (Lamarck)   _ 255 

Height,  37  mm.;  greatest  diameter,  34.2  mm.;  Lutetian, 
dhaumont,  France;  No.  4526,  Pal.  Res.  Inst. 

14.  Cromminm  wlllemetl  (Deshayes)   256 

Height,  26  mm.;  greatest  <iiameter,  21.3  mm.  Lutetian,  two 
km.  north  of  Damery,  France;  No.  4524,  Pal.  Res.  Inst. 

15.  Xenophora   trochiformis    (Bom) 258 

Height,  14  mm.;  greatest  diameter,  21  mm.;  loe.  785,  Jaek- 
son,  Miss.;  No.  4527,  Pal.  Res.  Inst 

16.  Xenophora   trochiformis    (Born)    „ 258 

Height,  17  mm.;  greatest  diameter,  23  mm.;  loe.  785,  Jack- 
son, Miss.;  No.  4528,  Pal.  Res.  Inst. 

17.  Xenophora   trochiformis    (Born)    .    _ _ 258 

Same  specimen  as  figure  15. 

18.  Xenophora  trochiformis   (Born) 258 

Same  specimen  as  figure  16. 
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Fiffore  Fi«« 

1.  CftlyptnM  slUCConnd) -  .- M8 

Height^  16  mm.:  greatest  diameter,    18    mm.;    loe.    888^ 
Montgomery,  La.;  No.  4589,  PaL  Bee.  last 

2.  Calintraa  apeita  (Sdaader)  ' : —    160 

Hei^t^  3+  mm.;  greateit  diameter,  8  mm.;  Um.  6,  Daavfflo 

Landing,  La.;  No.  4681,  PaL  Bee^  Inst 

8.    GalyptriM  atta  (Conrad)  . ■. 888 

Height,  9.3  mm.;  greatest  diameter,  18.5   mm.;    loe.    786^ 

JaeksoU,  Miss.;  No.  4530,  Pal.  Bes.  Inst. 

4.  Galyvtr»a  aperU  (ek>land«r) 960 

Height^  15  mm.;  greatest  diameter,  17.3    mm.;    loe.    888, 
Montgomeiy,  La.;  No.  4532,  PaL  Bea.  Inst 

5.  CaljrvtrMa  aperU  (Solander) 880 

Height,  3  mm.;  greatest  diameter,  5  mm.;  loe.  981,  Jaek- 
son,  ICiss.;  No.  4533,  PaL  Bea.  Inst 

6.  Calsnptima  aperU  (Solander) 880 

Height,  4  mm.;  greatest  diameter,  73  mm.;  Loe.  10,  Moat- 
gomery,  La.;  No.  4634,  Pal.  Bes.  Inet 

7.  Calyptr«a  aperta   (Solander)    ~ 860 

Height,   9  mm.;    greatest   diameter,    18.2    mm.;     loe.    10, 
Montgomery,  La.;  No.  4535,  PaL  Bes.  Inst 

8.  Calyptraa  aperta   (Solander)   880 

Height,   2.5   mm.;    greatest   diameter,    5.5   mm.;    loe.   981, 
Jackson,  Miss.;  No.  4536,  Pal.  Bes.  Inst 

9.  Calyptrsa  aperta  (Solander) 860 

Height,  5.5  mm.;  greatest  diameter,  11  mm.;  loe.  11,  Mont- 
gomery, La..  No.  4537,  Pal.  Bes.  Inst. 

10.  Calyptrsa  aperta   (Solander)   880 

Height,  6  mm.;  greatest  diameter,  11  nun.;  loe.  900,  Qmr- 
land  (Treek.  Miss.;  No.  4538,  Pal.  Bes.  Inst 

11.  Calyptrsa  aperU   (Solander)    . _ 160 

Same  specimen  as  figure  7. 

12.  Calyptrsa  aperta   (Solander)    _ 160 

Height,  14  mm.;   greatest  diameter,   19  mm.    (fragmmit); 
loe.  10,  Montgomery,  La.;  No.  4539,  Pal.  Bes.  Inst 
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i  No. 


n.:  irMtt'd 
4H0,  Pal. 


H«s.  Iiisl 


1  loc  »2i,  Jaek- 


U«igb^  U  mm.;  grwitesl  ainmeter,  3  mni.;   loc  9il,  Jadi- 
MB,  Mto.;  Mo.  4H],  Pal.  Bos.  InsT. 
.    AnUtMtaBiea  UlUfeaU  (Conrsd),  rar.   _  _     _   .  £69 

Hcijl^t,  8  mm.;  graateet  diaiijcitfr,  1S.8  mm.;  loc.  f>93,  Jack- 
BOn,  Hin.;  No.  4647.  Pal.  Bos.  Inst. 

Af^iUctMle*  tillinu   (Conrad)  __ SCB 

Oopj,  Onuad,  Aead.  N&t.  S«i.    P'riUail»lpliiH,  Jour,,  Sd  ler., 
Ttd.  I,  pL  11,  At.  4. 

C^Hlu  uiMlcaaM  Coni-nd  _. 2S3 

Hei^t,  U-mm.;   nraU'st  diumi'tur  of  upertur«,   lit.5  mm.; 
loe.  1,  Banker'Hm   Lau.tiug,  La.;    No.  434^.   Pal.   R«8. 

AnUtMtMrica  alvMU   (Conrad)  176 

He^t,  9   mm.;    graatvut   iliameter,     16.4     mtu. ;     lor.     HH:i. 
lloilt(omw7,  Ia;  Ko.  4551,  Pal.  B««.  ImU 

AKUtMtoalea  alvMU  (Conrad)    ...        S7<1 

Height,    5.4    mm.;    grt^atest    ilionieter,    13     mm.;     Im*.     lii, 
Montgomery,  La. ;   No.  4550,   Pal.  Bea.  Inst. 

Capolna   amerlcanna   Conrad   .. HI 

Height,    2.3    mm.;    groatast   diameter    of  aperture,    4  hue.; 
loe.  921,  JaekBou,  Hub.;  No.  4543,  Pal.  Bea.  Inat. 
CapnlDi  amertcanDB  Conrad  M 


Toung.     Greatest  width,  2 —  mm.;  loc  921,  Jaekaon,  Uka.; 
Ne.  4S44,  PaL  Res.  Inat 

Capnlna    amerlcanna    Conrad    ; 

Height,  15  mm.;    greatest  i)iamet«r  of  aperture,  21J[  mm.; 
loc.  8,  Gibaou  Landing,  La.;   No.  4546,  Pal.  Bea.'Inat. 

ArchlteetonlcB   belllatrlata   Conrad   _..    ; 

Height,   7  mm.;   greatest  diameter,  12  mm.;   loe.  1,  Bunker 
HiU  Landing,  La.;   No.  4548,  Pal.  Bea.  lost. 

ArchiteeConica    belllatrlata    Conrad 1 

Height,    11.7   mm.;    greatest    diameter,   10.4  mm.;    Jaekami, 
Mias.;   No.  4549,  Pal.  Bea.  Itut. 
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Kxpi.anat:-jn  .»    Plate  5S 

t.     Architect  on  ica    meekana    sabfrplendida,    n.    var.  .._     271 

HoJotv|»-.      H«'l^(it.    >    iijij;.;    >^ri-at*.*>t     siainfter.    16.6    F»ini.; 
'H*.   I".  M'»i;igi.Fijt  rv.  La.:    N--.  4.">.V»,   l*:il.  Res.  IiisT. 
\i- 1.     ArchitfctoDica  ornata  jacksonia.  n.  var.     ...         —         .  ..  270 

Ilfi.otv|.<'.      Il«'i;;:.i.    ]:;    ti:iii.:    ^rcute^t    •Immi-tor,    19    mm.: 
lor.   In.  Moiit^j'iiiMTv.  I^i. :   Nu.  40.72.  Pal.  Rv>.  Inst. 
'f.     Architectonica   meekana   subiiplendida,   n.   var.  .   ._.     271 

P:ir:ir\|»  .       fl4'i;;iit,    J    iiiiii. ;     >:rfaTi*<»t     <IiaiiK*ter,    0.3    limi.; 
if.c.  ti.   Iiiiiivilli    Litii'iiii^.  La.:   Xn.  45.76.  Pal.  He»,  Inst. 
(>.    7.     Archit4*ctonica   meekana   suhsplendida,   n.   var.         .  .  _..    .  271 

iSiiiii*'   oirtM'iiiii-ii  as  fi^iir*.'   \. 

H.     Architect  on  ica  meekana  subiiplendida,  n.  var 271 

l':iiatv)M'.      Ilfi^lit,   ."•..7   unit.:    ^nnitest   ■liaiaottT,   lU.o   mm.; 
iiH'.  *t.  Danville  Lainliii^.  La.:   No.  4.7.77.  Pal.  Res.  Inst. 

U.     Architectonica  acuta  Conrad 275 

L'-<'to*;.  j  r.      il«'i;r|it.   N.7   mm,:   j^rt-atr.st   ifiameter,  i2.6  min.; 
Photo,  Aca«l.  Nat.  Ssk-i.  Pliila«lelphia.     SStt*  Plate  6o,  fig.   1. 

10.     Architectonica    acuta    (.'onrad  .....  275 

Hfi^lit,    'k'>    mm.;    jjn-atrst    «lianieter.    14.2    nun.;    loc.    7so, 
JackMoii,    .MiMs.      No.    |.7.7><.    Pal.    Res.    Inst. 

M.     Architectonica  acuta   Conrad  ....  275 

Ilei^rlit,    ;:.«J    mm.:    grratrst    <liameter,    \)    mm.;    loi*.    6,    Dan- 
villi     I.;Mniiiiy.    La.:    No.   4.7.">i».    I'al.    Kes.    Inst. 
12.     Arrhitectonica   ornata    ( Loa  i  .      .     271 

Ih'i^hl,    2    mm.;    yrrati-st    <liam«»t«T,   4.. I    mm.;    Cf<»>i»ort    sand, 
IfM-.    Mn,    < 'l:iil,oni«',    Ala.:    tyitiral    form.      No.    45.74,    Pal. 
\lr^,    Inst. 
l:{.     .\rchitcrt«mica  «»rnata  jacksonia,   n.   var.  270 

Ta'atxiM'.       Ih'i;ilit.    2..;    mm.;    mcatost    <liamot<'r,    5.5    nun.; 
lor.   1(1,  .\Ioiit;;omci  V,  La.;  youn^;   No.  455.".,  l*al.  Res.  Inst. 

I  1,      Architect<»nica   acuta    Conrad  275 

ll<'i;;lit.     I.»    mm.;    ;;i-eat«'st    tliamotrr.     2.5.5     mm.;      loe.      10, 
.\loiit;iomriy.   La,;    .No.  45()<i,   l*al.   Kes.   Inst. 
I."».      \r<'hitert«»nira    acuta   Conrad  275 

llri;;lit.     15..;    mm.;    j^roati'st     iliamet^T,    .HI. 7    mm.;     loe.     1(», 
.Montyoim-iy.    La.:    No.    45()1,    Tal.    Rfs.    Inst. 
Mi.     .\rchitrctf»nica   acuta    Conijol  275 

SsniM'  s|t('ciiii(ii  .IS  liy;iirc  !».      Lcctotype.     St   Plate  65.  fi^.  2, 
IT.      Architectonica    acuta    Conrad  275 

ll«'i«:lit.    }».5     mm.;     j:n-at«'st     .li.inu-ter,    21.5     mm.:     loi*.     1(1, 
.Montgomery.    L;i.;     No.     |5()2.    Pal.    Hvf^.    Inst. 
IS.       VrrhitectDnlca    acuta    Conrad  275 

Sjinn"    vi|K'rinirii    .-is    fi;illl»'     II. 

r.».       Vrchllectonica   acuta    Cotir.nl  276 

S;iliM'    s|i((iMn-li     ;is;     li|4lilf      17. 
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Explanation  or  Platb  34 

Figure  P*Ke 

1.  Turritella  arenicoU  danvillensiB  Stenzel  And  Turner —     284 

Height,  15  iniii.;  greatest  diameter,  5  mm.;  loc.  6,  DanyiUe 
Landing,  La.;   No.  4573,  Pal.   Res.   Inst. 

2.  Turritella  arenicola  branneri  Harris    - 283 

Height,  1:5  nun.;  greatest  diameter,  4  mm.;  loc.  1120, 
Bayou  'J'oro,  La.;  No.  4568,  Pal.   Res.   Inst. 

3.  Turritella  arenicola  branneri  Harris   .— 283 

Height,  4  nun.;  greatest  diameter,  1.8  mm.;  loc.  896,  White 
Bluflf,  Ark.;    Xo.  4567,  Pal.   Res.  Inst. 

4.  Turritella  arenicola  danvillensis  Stenzel  and  Turner  284 

Heiglit,  H  nun.;  greatest  diameter,  2.7  mm.;  loe.  6,  Dan- 
ville Landing,  La.;   No.  4572,  Pal.  Res.   Inst. 

5.  Turritella   arenicola   danvillensis   Stenxel   and   Turner 284 

Height,  'M)A  mm.;  greatest  diameter,  10.2  mm.;  loc.  6, 
Danville  Landing,  La.;  No.  4571,  Pal.  Res.  Inst. 

a.     Turritella  arenicola  branneri  Harris  _ _ _.     283 

Height,  7.5  mm.;  greatest  diameter,  2.7  mm.;  loc.  896, 
White  Bluff,  Ark.;   No.  4569,  Pal.   Res.   Inst. 

7.     Turritella  arenicola  branneri  Harris 283 

Hoiglit,  :15..S  nun.;  greatest  diameter,  9.6  mm.;  White  Bluff, 
Ark.;    No.  4570,    I'al.    Res.   Inst. 

S.     Turritella    arenicola     (('onrad) 281 

Heiglit,  .^9.5  nun.;  greatest  <lianieter,  11  mm.;  loc.  10, 
Montgomery,   La.;    Xo.  456.'i,    Pal.   Ri's.    Inst. 

i».     Turritella  arenicola   (Conrad) _ 281 

Height.  27  nun.;  greatest  diameter,  10.4  mm.;  loc.  900, 
(Jarland  Creek,  Miss.;  posterior  septum  visible.  No. 
4564,   Pal.    Res.    Inst. 

10.  Turritella    arenicola    (Conrad) 281 

Height,  ;'.4.1  nun.;  greatest  diameter,  10.6  mm.;  loc.  900, 
Garland   Creek,   .Miss.;    No.  4565,  Pal.   Res.   Inst. 

11.  Turritella    arenicola    (Conrad)    _ _ , 281 

Height,  ^»6.4  nun.;  greatest  diameter,  12..'j  mm.;  loc.  900, 
Garhmd  Creek,  Miss.;    No.  4566,   Pal.   Res.   Inst. 
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TanMclla  cm«U,  n.  ip.  .^.. . 

P*n^|w.     H^gkt,  24.2  mm.:   gnatMt  dmnwIrT.   ID  mn 
lot.  883,  VoBtfCDmnr.  La. ;   N'«.  4580.  Pal.  Re*.  lut. 


rLA'ii-:  36 
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Ezplaxahon  of  Plaxb  36 


Piciire 


U    Tarritellik  ci«v«laMto  HanU   ._ 

HeMtk  2U  nn.;   gRAtat  diaiiicter»  6.4  ■■.;   loe.  8N^ 
WUte  Miff,  Ark.;  No.  4583.  PaL  ~ 
t.    TartlMte  ci«v«laMto  HanU 


Hciglit.  S8.S  m.;  tuitm  diawCer,  &4  wb.;  loe.  6. 
Tille  Luidiiig,  La.;  Na.  4584,  Piri.  ~ 
a.    TanlMlft  tJkrr^amiU  Hanfo 

8uM>  mgcJMM  •»  igwe  1. 
4.    Tariltvlla  ci«v«laMia  Haiiis 


Heigkt,  17  mam^x  smftM*  liwirtfr,  5  ■».;  Id^.  6N^ 
^^  Laaduir,  La.;  Na.  4586,  PaL  ~ 
S.    IVuiltella  rhTflaaiia  Hanfta 


im^  6^  ■■.:  KKtttoit  dIaMter,  3^  wmu;  In.  lOli; 
Wkile 


naff.  Ark.:  Na.  4585,  Pri. 
C    TMHIcMa  dcvalaMito  Haiiis 


HMgkt.   184  ■■.;  craaftBit    llaitei,  5l7  wmu; 
Davrille  LaMdiac  La.:  K«.  4587,  PaL  Bml  ImL 

T,  8.    TMHIcMa   aHaala   Caaiad 08 

Hncht.  38  Hk:  p««taat  diawtcr.  IS  aaa.;  lac  785,  Jaok- 
aoa,  Xwk:  Xac  4588,  Pid.  Bhl  ImL 

8«    IVmildla  aHaala  Caand 08 

HeiKlit.  :2U  mbu:  irmtcst  diaaMtcr.  6l2  mm.;  lac  800. 
iiarlaaa  Orv«k.  Mml:  mptcal  tq>  digktlr  defonaed.  Xo. 
4588.  Pal  Rnk.  last. 

lA.    TattHella  alv«ata  Coarad  . »8 

H«^V   7^^  nai.:   icnratoft  dtuartrr.  tJS    am.:    lac    981, 
Jacksoa.  Mm.:  NV  4590.  PaL  Bcs.  Lul. 
11,    Tanil^Da  alrcata  Coarad SS 


H«4|:lit.   11.4$  mau:    jE-vaWss   .titaiPter.    2    wb.;    lac    888, 
M«ai|pHaeiT.  Lac:   N^\  4391.  Pal   ReiL 
tr.    TanlieUa  ah^tata  C^anJ 

IMislit.  44.5  MBu:    |:r«f^tO!4    •isunc^^r.   llJt 
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Enuximni  w  Pu^  ST 


■.*.■,  .Tw*.  il;-«^:   N...   +»■:.  Pil  B«t  Imo. 
r^rntadm    p«<<iu    OMT»i  

iu?ia»     i-^«(*.  MnB-^   S  ■.  ** »  .  Pil  B«-v  Inn. 


.    4*.f    1 


■-  tr-i-' 


iNvt  V^^,  N:.    -^J-*:  Phi  Brj^  Inst. 
i-A.   M:*.:    N  .    ^*v    TS.-   S-»-  lius. 


:    it*.    11«'. 
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Explanation  of  Plate  38 

Figure  Ptigt 

1.  Mesalia  vetusta  (Conrad) 297 

Height,  2.'(  iiini. ;  greatest  diunicter,  8  mm.;  Claibornian, 
loe.    10()2,   Little  yt«ve  Creek,   Ala.;   No.  4607,   Pal.  Kes. 

IllHt. 

2.  Mesalia  vetusta   (Conrad)    - 297 

Height,  27.0  mm.;  greatest  diameter,  9.5  mm.;  loe.  1054, 
Montgomery,   La.;    Xo.   4608,   Pal.   Res.   Inst. 

3.  Mesalia  vetusta   (Conrad)    -.      297 

Height,  21  nmi.;  greatest  diameter,  10  mm.;  loe.  1050, 
Sims   Siding,    Mi^s. ;    No.   4609,   Pal.    Res.   Inst. 

4.  Mesalia  vetusta   (Conrad) 297 

Height,  2;j.5  mm.;  greiitest  diameter,  8  mm.;  Gosport  saud, 
loe.  140,  Ciailwrne,  Ala.;  typical  form;  No.  4610,  Pal. 
Res.  Inst. 

5.  Mesalia  vetusta  (Conrad)   — — 297 

Height,  22  mm.;  diameter.  9  mm.;  White  Bluff,  Ark.  Spe- 
cimen in  I'.  S.  Xat.  Mus.,  No.  l;H8,845.  Photo  and  mea- 
surements made   bv   G.  I).  Harris. 

6.  Turritella   rivurbana   Cooke ..._     296 

Height,  9.5  mm.;  greatest  diameter,  4  mm.;  Jaekson,  Miss.; 
No.  4604,   Pal.   Res.  Inst. 

7.  Turritella   rivurbana   Cooke 295 

Hriglit,  11.5  Mini.;  greatest  diameter,  12  mm.;  Jaekson, 
.\lisH. ;    N<>.    4(>(».').    l*al.    Res.    Inst. 

S.     Turritella    rivurbana    Cooke  295 

('«)l»y  of  original  retouched  photo.     Courtesy  of  C.  W.  Cooke. 
l>.     Turritella   rivurbana    Cooke  295 

Height.  74-  mni.;  greatest  iliniiieter.  2.5-1-  nim.  (broken); 
.Iru'ksoii,    Miss.;    .No.   4()(H),    Pal.    H(\s.   Inst. 

lu.     Serpulorbis    chavani,    n.    sj).  .     29y 

ParMtyjM'.      Length.    27    iiini.;    greatest   dianiet<«r,    15.5   nmi. ; 
loe.    11,  .MoiitgoMiciy,   La.;    Xo.  4()11,  Pal.    Res.  Inst. 
M.     Serpulorbis  chavani,  n.  sp.  299 

Ilolotypc.  Length,  of  mass.  51  iiiiii.;  greatest  diameter  of 
single  tube.  11  iniu. ;  loe.  11.  Moiitgomerv.  La.:  No. 
4()12,    Pal.    Res.    Inst. 

12.     Serpulorbis    chavani,    n.    sj).  .    _  299 

Paratype.  Length,  ',\7  iniii. ;  greatest  diameter.  11  mm.; 
lor.   m.   Montg(»inery,   La.;   Xo.    iOl:>,  Pal.   Res.   Inst. 
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Saleiic]rpr«s    llatea    iConrmd) 

l..>.tntyp.':   X  -■     1'hoto  tourwn)   ol'  Wm.   M.  Innrniii. 
L'yprva  ludftvlcUn*  Johnson  —    —  

LcHr.tji"-;    ,„   :;,     Plmto  (■niirti'Hv  of  Wm.  M,  IiiKnnii. 
Orilhivllii   lacksunentlB   (Meyer! 

lli'ijtlit.   ll'.S  inMi.;   grmti'st  iliumfUr,  7..1  miii,;   ]"•:  K  liib 
wn   I.:in.liiig,  Lji.:   No.  -IfllG.  I'al.  Ri>a.  Iii"I. 
(VrllhicHa   JacktonenBlB   (Heyer)  — 

ruf.y,  MrvcT,  Hull.  Orol.  8arvi-j  Alnlminu,  Nn.  1,  ]«,  11^  ]j(t    ■ 

J.  at-.  i;i. 

BlttiuDi    kiznvni    Meyer 

Ih-iKl.t.  4  mm.;  grciilrat  'linmctt'r,  1  mui.;  1(h>,  9S1,  Jaek 
Mi,v  ;  Xc  4614.  I'ul.  Riw.  iiiW. 
mitium   ko-nvni    Mey#r 

lli'iiil.t.  i;..i  roni.i  jjfnlrsil  illflincter.  1  nitii.;   ]vr,  OUI,  .l.-iH 
■.nil.    Mi<s.:    Nc   4»I3.    I'lll. 
Rltlium   kirnent    Mvyer 


.   Hull. 


litt.   l:i. 


.   »iin 


Ainlioni: 


CcrlthlelU  PuadiiUAsiBi  n.  up.     ..      . .    _ 

Holnlyiw,     Height,  5.3  nini.i  greatest  iliiuiiet«T,   l.S  mm. 
W.   M,  Oibflim   Lniiiliiig.  Lb.;   No.  4fil7,   Pnl.   Rm.   Int.. 

ilarrlsUnrlU  pllrifcra   iHeilprin)    . 

SviKviM..      Alilrii'h    .Irawiiig,    |.iililii.hc.|    in    Hull.    Atii.-r-    l-.i! 

i-nhi..  vol.  ri,  Nn.  s,  |.i.  ;t.  flg.  U. 

HarrUianerU   plicifera    (Heiiprin) 

ill   Bull.  Atiii-r.  Falfoiit..  vol.   II,  No.  S,  |)1.  :(,  ««.  2  ». 
Cj-praa  healeji  Aldrich 

Hi'iglit,    17    mm.;    groiitest    diumetiT,     12     mm.:     loi-.     ^X- 
.Mi.iitKoMiiTy,   h:\.:    No,   +H1N.   I'hI.    Hi's,   fnst, 

Cypraa  hralcyl  Aldrich  

Hi>lotv|H':    X   ■'.     Hlioto  .-oiirli'sv  <if   Wm.   M.   InKrHiii. 
Cyprna   hralcyi   Aldrich     ,  

Cyprwa  hcaleyi  Aldrich  

Shmii'   s]>.'c'iititii   an   figure    14,   Imlolyjii'.      Photo   eoiirtesy   o 
Will.   M.   Ingram. 
t'ypr»a    healeyi    Aldrich 


Ur 


gri-iil 


Iinl. 
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PLATE  40 


.■  of   Wm. 


loe.  TS^ 


Bune  qwdmen  M  Mgtm  S. 

Betinockllaa   laqBcataM   (Conru 

Stune  apecimeii  na  figures  :i  -.i 

I.     CfpnedU   frnratralU   Connii 

Lactatypr;    untiiral   tile,      I'l 

..    CrpraorblB  vcMtripotctu  (Cossn 
Lpctotjpe,  Cyprou  pttij/wit  >.'ut 

est  iliameter,   1T.6   ram.;   Jai'iii<i>ii,    yn^n. 
of  Acad.  Nat.-  Sei.  Philadelptaia. 

CTpnortils  Tentripoteiu    (Coiamann)    

Height,   25    mm,;    greatest   diameter,    17.S    i 
Jackioii,  Misa. ;  No.  4820,  Pal.  Bes.  Inst 

Crpnrarbls   sptueroldes   Conrad SM 

Lratotjpe;    natural   size.      Vickaburg   Oligocene,   Vhtalmtg^ 
Miss.    Photo  courtPBy  of  Wm.  M.  Ingram. 

Cypncorbis    vcntripotens    (Cossmann)    ^ S18 

Shuii-  s|MM;inien  as  fifnm  ^^■ 

Cyprtcorbls  vcntripotena   (Cossraann)    , SIS 

Same  specimen  as  figure  11. 

Cyprcdla   f»n*atrallB   Conrad   3B0 

Heiithl.   '-i'J.a   nim. :    greuteat   liinmetcr,   28.4   mm.;    loc.   883, 
.Mont gome ry,   La.;    No.   4621,   Pal.   Res.   Inst. 

Cyprcdla   fcneatralis   Conrad _ 320 

I^ngtli   of   fragment,   36..5   mm.;    wiiltli,   12   mm.;   toe.   883, 
Moiitgomiiry,  l.li.;  No.  4622,  Pul.  Rea.  Inat. 
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" 


'■ 


PLATE  39 
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Explanation  ok  Plate  39 
Fijfure  Pape 

1,    2.     Sulcocyprsa    iintea    (Conrad)        ..  319 

L«'<t'>lyjH';   X  -•     Photo  courtesv  of  \Vm.  M.  Ingram. 

'4,    4.     Cypriea  ludoviciana  Johnson   _. .  — — 317 

L(»i'totviH»:    X  2.     Photo  courtesy  of  Wm.  M.  Ingram. 

.').     Orithlella   jacksonensiB    (Meyer)      -  305 

Height^  12.5  mm.;   greatost  «liamot<»r,  7.:^  mm.:   Im*.  S,   (Jih- 
M«»ii   Lnmtiug,  L;i. ;   No.  4616,  Pal.   Res.  Inst, 
n.     (erithiella    jacksonensiB    (Meyer)  305 

Copy,  Mryrr,   Mull.  Oool.  Survey  Alabama,  No.  1,  pt.  II,  pi. 
J,*  fig.  i:{. 

7.     Bittium    koeneni    Meyer  _ -      30X 

Height,  4  mm.;  greatest  diameter,  1  nm».;   loo.  921,  JaekHon. 
Miss.;  No.  4614,  Pal.  Res.  Inst. 

«.     Bittium   koeneni    Meyer  801 

Height,  2.')  mnh ;   greatest  <liamett»r,   1   mm.;   lop.  921,  .laek- 
Hon,   .Miss.;   No.  4615,   Pal.   R<'s.   last. 

9.     Bittium   koeneni    Meyer  301 

Copy,    Mever,    Hull.    Geol.    Survey    Alabama,    No.    I,    pt.    II, 
pi.   2,  lig.   12. 

10.  Cerithiella  ouachitensis,  n.  sp.  306 

Holotype.      Height,   5..*t    mm.;    greaU'st    diameter,    1.5    mm.; 
lof.   S.   Ciibson   L;«n«ling,    La.;    No.    1617,    Pal.    Res.    Ins.. 

11.  Harrisianella   plicifera    (Heilprin)  ...  302 

Sviitypr.      AMrich    <lraNving,    published    in    Hull.    .\mcr.    Pal- 
»'(>nt.,  vol.   II,  No.  M,  i»l.  .*!,  fig.  2. 

12.  Harrisianella   plicifera    (Heilprin)  302 

Siniif    speciuu'ji    as    figure    11.      Aldrich    <lrawing.    publis  ed 
in   Hull.  Amer.   Palcont.,  vol.   II,  No.  H,  pi.  .i,  fig.  2  a. 
i:j.     Cypraea  healeyi  Aldrich  315 

Height.    17    mm.:    greatest    diameter.      12     nmi.:     loe.     SS;;, 
Montgomery,   L:i.;    No.    161S,   Pal.    Res.    Inst. 

1  I.     Cypr»a  healeyi  Aldrich  315 

H<doty]K';    X    •••      Photo   fonrtcsy   of   Wm.    M.   Ingratn. 
lit.     Cyprapa    healeyi    Aldrich  .  .  315 

SnuK'  specimen  as  figure  1;». 

u;.     Cyprsea  healeyi  Aldrich ....„  315 

Same    <<j»ecinien    as   figure    14.    holotype.      Photo    courtesy    of 
Wni.   M.   Ingram. 

17.     C'yprwa    healeyi    Aldrich  315 

Hei<r|it,     21.r>    lum.:     greatest     diameter,     14     mm.;     loe.     In, 
Montgnnii'iy,    La.;    No.    Mili>.    ]*al.    R^'s.    Inst. 
IS.     C'yprii»a   jacksonensis   Johnson  317 

Ilo|(»ty|M'.    ii;itural    si/.<-.    IMioto    cnurte-^v    of    Wni.    M.    Ingram. 
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Explanation  of  Plate  43 

Figure  Page 

1.    Picas  mississippiensis   Conrad   322 

Conradinn  Collection.  Acad.  Nat.  Sci.  Philadelphia,  Meyer 
drawing.  Height,  20.3  mm.;   greatest  diameter,  12.5  mm. 

2,   3.    Picas  mississippiensis  Conrad  — - -      322 

Height,  15.4  mm.;  greatest  diameter,  10.5  mm.;  loc.  887, 
Vicksburg,  Miss.,  Vicksbnrg  Oligocene.  No.  4642,  Pal. 
Res.  Inst. 

4.  Picas  merita,  n.  sp .  . 

Paratope.  Height,  22  nmi.;  greatest  diameter,  12  mm.:  loc. 
883,  Montgomery,  La.;   No.  4643,  Pal.  Res.  Inst 

5.  Picas  merita,  n.  sp — _ 

Holotype.   Height,  35.4  mm.;  greatest  diameter,  27.5  mm.;  '^ 

loc.  10,  Montgomery,  La. ;  No.  4644,  Pal.  Res.  Inst. 

6.  Picas  merita,  n.  sp _ 

Paratype.  Height,  23.5  mm.;  greatest  diameter,  12.5  mm.; 
loc.    1118,   Bunker   Hill,   La.;    No.  4645,   Pal.   Res.    Inst. 

7.    8.     Picas   filia    (Meyer)    „ 

Holotype.  Height,  31.3  mm.;  greatest  diameter,  20  mm.; 
Jackson,  Miss.;  Geology  Department,  Johns  Hopkins 
University. 

9,10.     Ficus    filia    (Meyer) 323 

Hriglit,  32  mm.;  greatest  diameter,  18  mm.;  loc.  fi93,  Jack- 
son. Miss.:   No.  4646,  Pal.  Res.  Inst. 
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KXPLANATION   OF   PLATE   44 

Piirure  Page 

1,  3.    Marez  engonatas  sapemns,  n.  var.    _ S41 

Holotype.  Height,  20.5  mm.;  greatest  diameter,  11  mm.;  loc. 
1120,  Bayou  Toro,  La.;  No.  4653,  Pal.  Res.  Inst. 

2,  4.    Marez  engonatus  sapemas,  n.  var.  S41 

Paratype.   Height,   15.5  mm.;   greatest  diameter,   8.4   mm.; 
loc.  6,  Danville  Landing,  La.;   No.  4654,  Pal.  Res.  Inst. 

5.  Mnrez  engonataa  nnpernaa,  n.  var. —    841 

Paratype.    Height,    12.7    mm.;    greatest    diameter,    6    mm.; 
loc.  1120,  Bayou  Toro,  La.;  No.  4655,  Pal.  Res.  Inst. 

6.  "Mnrex**  angnlatus  Meyer  _ »    338 

CJopy,  Meyer,   Bull.   Geol.   Survey   Alabama,   No.  I,  pt.   II, 
pi.  n,  fig.  18. 

7,   9.    Distorsio  seplemdentata  jacksonensis   (Meyer)     336 

Holotype.  Height,  12  mm.;  greatest  diameter,  7  mm.;  Jack- 
son, Miss.  C^l.  Department,  Johns  Hopkins  University. 

8.    Dtstorsio   septemdentata   jacksonenais    (Meyer)    _..      336 

Height,  8  mm.;  greatest  diameter,  4.5  mm.;  Jackson,  Miss.; 
No.  4647,  Pal.  Res.  Inst. 

10,11.     Marez   vanazemi    Conrad _  ..    338 

Height,   21.4   mm.;    greatest  diameter,   14.3   mm.;    loc.   785, 
Jackson,  Miss.;   No.  4648,  Pal.  Res.  Inst. 

12,13.     Marex   vanuzemi    Conrad    _ 338 

Height,    20.5    mm.;    greatest    diameter,    13.5    mm.;    loc.    1, 
Bunker  Hill  Landing,  La.;  No.  4649,  Pal.  Res.  Inst. 

14.     Murez    engonatus    marksi    Harris _ 339 

Height,    10.3    mm.;    greatest    diameter,    5.5    mm.;    loc.    10, 
Montgomery,   La.;    No.   4650,   Pal.   Res.   Inst. 

IB.     Murex  engonatus  marksi   Harris  ..  .„ 339 

Height,   28.2   mm.;    greatest  diameter,    18.2   mm.;    loc.   88.3, 
Montgomery,   La.;    No.   4651,   Pal.   Res.   Inst. 
16,17.     Murez    engonatus    marksi    Harris  339 

Height,   35   mm.;    greatest  diameter,   21    mm.;    loc.   1,   Bun- 
ker Hill  Landing,  La.;   No.  4652,  Pal.  Res.  Inst. 
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23.  BuUia  altilis    (Conrad)    347 

Height,    15.5   mm.;    great4?st   diameter,    7.Ji    mm.;    loc.    894, 
Crow  Creek,  Ark.;   No.  4659,  Pal.   Res.   Inst. 

24.  Bullia   altilis    subKlobosa    (Conrad)  .       348 

Height,   19.5   mm.;    greatest    (iiamet<'r,    13.5   mm.;    loc.   894, 
Crow  Creek,  Ark.;   No.  4660,   Pal.   Res.   Inst. 

25.  Typhis   dentatus  Johnson  .  .  344 

Copy,  Johnson,  ibid.,  pi.  1,  fig.  13. 
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Explanation  of  Plate  45 
FiKure  P*Ke 

1,   2.     TerebrifusuB    amoenus    (Conrad)     864 

Height,  9.4  mm.;  greatest  diameter,  4  mm.;  loc.  10,  Mont- 
gomery,  La.;    No.   4671,    Pal.   Res.    Inst. 

3.     Tritiaria  albirnpina   (Harris)    -     849 

Height,  9  mm.;  greatest  diameter,  4  mm.;  loc.  10,  Montgom- 
ery, La.;   No.  4662,  Pal.  Res.  Inst. 

A.     Tritiaria  albirnpina   (Harris)    _ _ — _ 849 

Height,   9    nmi. ;    greatest   diameter,    4.5     nun.;     loc.     1049, 
White  Bluff,  Ark.;  No.  4663,  Pal.  Res.  Inst. 

5.  Tritiaria  albirnpina   (Harris) — - _ 349 

Height,  9  mm.;  greatest  diiuneter,  4.5  mm.;  loc.  897,  Vince 
Ferry,  Ark.;    No.  4664,  Pal.  Res.  Inst. 

6.  Tritiaria  hilli    (Harris)       _ -     860 

Height,  9   mm.;   greati'st   diameter,   4  mm.;   loc.   8,  Gibson 
Landing,  La.;   No.  4665,  Pal.  Res.  Inst. 

7,    8.     Metula    subgraciliR   Johnson _ 846 

Heigljt,    22.5    mm. ;    greatest    (iiameter,    9.5    mm. ;    loc.    883, 
Montgomery,   Lu. ;   No.  4661,   Pal.   Res.   Inst. 

9.     Metula  johnsoni    (Vaughan)    _ _ 847 

('ojjv,  Vaughaii,   U.  S.  Geol.  Survey,  Bull.,  No.   142,  j)!.   3, 
fig.  3. 

10.  Pyramimitra  terebreformis  (Conrad) _ _     352 

Height,  10  mm.;  gieati'st  diameter,  .3  mm.;  Jackson,  Miss.; 
No.  4669,  Pal.  Res.  Inst. 

11.  Pyramimitra    terebrseformis    (Conrad)    352 

Height,  4   mm.;   greatest  diameter,  2  mm.;   Jackson,  Miss.; 
No.  4670,  Pal.  Res.  Inst. 

12.13.     Metula  Rentilicia,   n.   sp.  346 

H()l(>typ<'.    Height,    10.')    iinn. ;    greatest    diameter,    4.5   mm.; 
lor.  9lM.  .l:u'k.>*()ii,  Miss.;  No.  4666,  Pal.  Res.  Inst. 

14.  Buccitriton    jacksonensis    (Cooke)  -    .        353 

('(»py,  Oookr,    Washington   Acad.   St'i  ,  Jour.,  vol.   16,  No.  5, 
p.   135,  fig.  7. 

15.  Tritiaria  jacksonensis   (Johnson)  351 

(■opv,    ,l()hnson,    Acad.    Nat.    Sci.    l*iiila<lelphia,    Proc,    vol. 
U,  pi.  1,  tig.   11. 

ir>.     Tritiaria    mag^nocostata    (Johnson)  351 

Oopy,   .Johnson,    ihid.^   j)l.    1,   fig.    10. 

17.  Tritiaria    maj^nocostata    (Johnson)  351 

Height,   10  mm.;   greatest  diameter,  3   mm.;    loc.   10,   Mont- 
jjumery.  La.;   No.  4667,  Pal.   Res.  Inst. 

18.  Tritiaria  mississippiensis   (Conrad)   .  348 

Height,  v.*  mm.;  greatest  diameter,  6  mm.;  Viokshurg,  Miss., 
Viekshiirg  Oligoeene;    No.   4668,   Pal.    Res.    Inst. 
I'J.     Murex    weisbordi,    n.    sp.  343 

I'aratype.   Hei^rlit,   Is  mm.;    greatest   tliameter,   11    mm.;   loe. 
lor)4,    Montgonieiy,    La.:    Xo.    46r)(i.    I^al.    Res.    Inst. 
J(i,'Jl.     Murex    weisbordi,    n.    sp.  343 

HoldtyjM'.    HtMglit,    ;'.:;..■)    ?mii.;    ^^icatest    <lianieter.     LI    min.: 
loc.    11,    Mnnt^^nuiui  \ .    La.:    No.    M).')7.    Pal.    I^'s.    Ins!^. 
Bullia    altllis     i  Conrad  1  ;;  17 

ilrii^lit.     17..'.    nnn.:    ;ii.'alt«st    <liaiii«lrr.    i»..'    imn.;     lo<-.    si»4, 
('i..u    Cnrk.    Ark.:    No.    H\:>^.    Lai.    K\>s.    lust. 
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Explanation  of  Plate  46 

Figure  P«g« 

1.  Pseudoliva   vetasta    (Conrad) S56 

Height,  26.5  mm. ;  greatest  diameter,  19  mm. ;  loc.  15,  Mont- 
gomery, La.;  No.  4672,  Pal.  Bes.  Inst. 

2.  Pseudoliva  vetusta    (Conrad)    - 366 

Height,    .SO    mm.;    greatest    diamet^^r,    21.5    mm.;    Jackson, 

Miss.;  No.  4673,  Pal.  Res.  Inst. 

3,    4.     Pesudoliva   vetusta    (Conrad)        — _ 856 

Height,   27.5   mm.;   greatest   diameter,   20.5  mm.;    loc.   883, 

Montgomery,   La.;   No.  4674,  Pal.   Res.   Inst. 

5.  Pseudoliva   vetusta    (Conrad)    _ 856 

Height,    26.5   mm.;    greatest    diameter,    20.5   mm.;    loc.    15, 
Montgomery,  La.;   No.  4675,  Pal.  Res.  Inst. 

6.  Pseudoliva   vetusta    (Conrad)    — 355 

Height,  16  mm.;  greatest  diameter,  10  mm.;  loc.  15,  Mont- 
gomery, La.;  No.  4676,  Pal.  Res.  Inst. 

7.  Pseudoliva   vetusta   perspectiva   Conrad   in   Gabb    356 

Height,    35.5    mm.;    greatest    <iiameter,    28.5    mm.;    loc.    1, 
Bunker  Hill  Landing,  La.;  No.  4678,  Pal.  Res.  Inst. 

8,    9.     Pseudoliva  vetusta   perspectiva   Conrad   in   Gabb _     366 

Height,   26.5  mm.;   greatest  «iiamoter,    20    mm.;     loc.    883, 
Montgomery,  La.;   No.  4679,  Pal.   R^^s.  Inst. 

10.  Pseudoliva  vetusta  perspectiva  Conrad  in  Gabb        „...     356 

Height.  22  mm.:  greatest  diameter,  17  mm.;  loc.  785,  Jack- 
son,  Miss.;   No.  4677,  l*al.   Res.   Inst. 

11.  Pseudoliva  vetusta  perspectiva  Conrad   in   Gabb 356 

Hfiijiit,  '27   mm.;   j;jr«';iti'st   ilijuiiot<'r,    IS  mm.;    loo.   9C>0,  Gar- 
laud   Crrek,    Miss.;    No.   4(vS().    Pal.    Res.    Inst. 

12.  Pseudoliva   vetusta   perspectiva   Conrad   in   Gabb  ...   ..      356 

Height.   .».').')   luni. ;    grratefit  diameter,   2-.')   mm.;    loe.   Jack- 
s«ui.   MisH. ;    No.  46S1,   Pal.   Hrs.   Inst. 

13-15.     Pseudoliva  vetusta  perspectiva  Conrad   in   Gabb        .     .    356 

Hcigiit,   .'52  mm.;   greatest   diameter,  2.'»  mm.;    loe.   15,   Mont- 
gomery,   La.;    No.  46X2,    [*al.   Kes.   Inst. 

14.     Pseudoliva  vetusta  perspectiva   Conrad   in   Gabb  356 

Height,  41  mm.;  greatest  <liameter,  27.5  mm.;  loc.  11,  Mont- 
gomery,  La.;    No.   46S;>,    Pal.    Res.   Inst. 
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KXPLA NATION  OF  PlATK  47 

Figure  Page 

1.  Pseadoliva  vetusta  perspectiya  Conrad  in  Gabb —    356 

Height,  32.5  mm.;   greatest  diameter,  21.5  mm.;   loc.  921, 
Juckson,  Miss.;   Nu.  4684,  Pal.  Bes.  Inst 

2.  Pseadoliva  vetusta  cf.  perspectiva  Conrad  in  Gabb  859 

Height,  I25.a  mm.;  greatest  diameter,  13.5  mm.;  White  Bluff, 
Ark.;   No.  4685,  Pal.  Res.  Inst. 

3.  Pseudoliva  vetusta  perspectiva  Conrad  in  GaJi>b  _ 356 

Height,  16.5  mm.;   greatest  diameter,  9  mm.;   loc.  6,  Dan- 
ville Lamling,  La.;   No.  4686,  Pal.  Res.  Inst. 

4.  Pseudoliva  vetusta  perspectiva  Conrad  in  Gabb  356 

Height,  V2  mm.;   greatest  diameter,  7  mm.;  loc.  886,  Dan- 
ville Landing,  La.;   No.  4687,  Pal.  Res.  Inst. 

5.  Pseudoliva  vetusta   perspectiva  Conrad   in   Gabb   356 

Height,  8.5  mm.;  greatest  diameter,  6  mm.;  Jackson,  Miss.; 
No.  4688,   Pal.  Res.  Inst. 

6.  Pseudoliva  vetusta  cf.  perspectiva  Conrad  in  Gabb  359 

Height,  30  iiiiii. ;  greatest  diameter,  23  mm.;  loc.  1049,  White 
Bluff,  Ark.;  No.  4689,  Pal.  Res.  Inst. 

7,    8.     Cornulina    dalli     (Harris)    360 

Topotype.    Height,    16    nmi. ;    greatest    diameter,    10    mm.; 
Viiioe   Bluff,   Ark.;    No.  3109,  Pal.  Res.   Inst. 

9.     Cornulina   dalli    (Harris)    .- 360 

Figure  of  "  ('(trnuHna  armiyera  Con.  var. "  by  Aldrich,  Bull. 
Amer.   Palooiit.,  vol.  II,  No.  8,  pi.  4,  fig.  4. 

10.  Cornulina  dalli   (Harris)   _ 360 

Height,  24  mm.;  greatest  diameter,  13  mm.;  loc.  894,  Crow 
C^reek,   Ark.;    No.   4690,   Pal.   Res.   Inst. 

11.  Cornulina   dalli    (Harris)       _ _ „     360 

Heiijht,  16  mm.;  gieat*.*st  diameter,  9.5  mm.;  loe.  894,  Crow 
Oreek,  Ark.:   No.  4691,  Pal.  Res.  Inst. 

12.  Cornulina  dalli   (Harris) „ 360 

Height,    24.0    iiiiii.;    greatest    diameter,    15    mm.;    loc.    1046, 
Crow  Creek,  Ark.;   No.  4692,  Pal.  Res.  Inst. 

13-14.     Cornulina   dalli    (Harris) _ 360 

Same  specimen  as  figure  10. 

15.     Cornulina  dalli   (Harris)   _ _.  360 

Copy,  Harris,  *  *  J/o/jrxJ^ra^"   javksonium  Harris,  Aca<l.  Nat. 
Sci.   Phila(h>lphia,   Proc,  vo'l.   XLVIII,  pi.   18,  fig.  16. 
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Explanation  of  Plais  48 

Figure  Page 

1.  Siphonalia  jacksonia  Harris   ..  866 

Copy,   Harris,   Acad.    Nat.     Sci.     Philadelphia,     Proc.,     vol. 
XLVIIl,  pi.  19,  fig.  2. 

2.  Siphonalia  jadLSonia  Harris   - 866 

Height,  .'i3  mm.;  greatest  diameter,  15  mm.;  loc.  785,  Jack- 
son, Miss.;  No.  4700,  Pal.  Res.  lust. 

3.  Siphonalia  sallivani,  n.  sp - _ _ - 867 

Paratype.   Height,   11.4  mm.;    greatest  diameter,   7.3  mm.; 
loc.  10,  Montgomery,  La.;  No.  4701,  Pal.  Res.  Inst. 

4.  Siphonalia  salliyani,  n.  sp 867 

Holotype.  Height,  28.4  mm.;   greatest  diameter,  17.3  mm.; 
loc.  10,  Montgomery,  La.;   No.  4702,  Pal.  Bes.  Inst. 

5.  Siphonalia  aullivani  ouachit«,  n.  var.  _ 868 

Paratype.   Height,   8  mm.;    greatest  diameter,   5  mm.;    loc 
6,  Danville  Landing,  La.;   No.  4703,  Pal.  Res.  Inst. 

6.  Siphonalia  sallivani  oaachits,   n.   var.   . „ 868 

Holotype.    Height,    19    mm.;    greatest    diameter,    10    mm.; 
loc.  6,  Danville  Landing,  La.;   No.  4704,  Pal.  Res.  Inat. 

7.  Comalina  loaisians,  n.  sp - _ 865 

Holotype.   Height,   18   mm.;    greatest  diameter,   10.5   mm.; 
lower  Claiborne,  loc.  138,  La.;  No.  4697,  Pal.  Rea.  Inst. 

8.  Comulina  loaisians,  n.  sp.  _ 865 

Paratype.    Height,    10    mm.;    greatest    diameter,    5.5    mm.; 
lower  Claiborne,  loc.  138,  La.;  No.  4698,  Pal.  Res.  Inst. 

9.  Cornulina  dalli  cetaria,  n.  var.  — - 363 

Paratype.   Height,  2IJ.5  mm.;   greatest  diameter,   14.3  mm.; 
loc.  894,  Crow  Creek,  Ark.;  No.  4693,  Pal.  Res.  Inst. 

10.  Cornulina  dalli  cetaria,   n.  var _ 363 

Paratype.  Height,   27.5  mm.;   greatest  diameter,   15.6  mm.; 
loc.  894,  Crow  Creek,  Ark.;   No.  4694,  Pal.  Res.  Inst. 

11.  Cornulina  dalli  cetaria,  n.   var.   „ 363 

Holotype.  Height,  24  mm.;  greatest  diameter,  14  mm.;   loc. 
894,  Crow  Creek,  Ark.;   No.  4696,  Pal.  Res.  Inst. 

12.  Comalina  dalli  cetaria,  n.  var.   .      _ 363 

Paratyi)e.  Height,  .'^4  nun.;   greatest  diameter,  17  mm.;   loc. 
894,  Crow  Creek,  Ark.;  No.  4695,  Pal.  Res.  Inst. 

13,14.     Cornulina  dalli  cetaria,  n.  var. _     363 

Same  specimen  as  figure  11. 
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HHcht,    17J    am.;    graalMt   dlunrter,    7JS    ma.;    Tiiitw, 
Hub.:  Sol  4705.  FU.  Rm.  ImL 

LwW—  ■■■«■■■■  C— to  ....    1 

Photo  of  orifual  nXamthti  phntagraph.     OnyiUi^j   M  & 
W.  Ctooke. 

Fk^MH    hM(fMii    (Hanii)      _ .    1 

H«ifkt,  4M  MM.;  xmtn.   diuMteT,    10    ■».;    loc    ttS, 
MoKtgMMfT,  Lb.;  Xo.  470S,  PiL  Bm.  Lut. 


_   I.  :n  ».:  gmtart  diwMttr,  8  bb.;  loe.  78^  Jick- 
MB.  Mm.;  No.  4707.  PaL  Bn.  IhL 

Lallm  Mtanlk  JabuoB      _,,.      ._ | 

Vcpj,  JokMOB.   An.L   Xat.   Bd.  PUIadt^UB,   Proe.,   «ri. 
U,  pL  1,  If.  «. 

UviraBBB  f«loi*PBi«M  MaaiT      -     — -..  .-  .      I 

Hnhtvpr.    Uri|r1>t.   ?5   nam.:    pr«at««t    diamrtrr,     14    mm.; 
Monip.imr.'r.   l^.-.   N«.  iliKK   Pal.   Res.    Iiut 

Lrrifaui*  Mort»BtBp«l«  cbtmb*  iBarriil  | 

H^i|[hi.    I$.;i    aim.:    f;i<nitnt    •lian«ter.    IOJ>    mm.;    hw.    10, 
M«ut)Comvrv,  La.:  No.  47m>.  Pml.  Bfs.  IhsL 
"VficBBrlla"  pcBivscL  n.   ip. 
)lttki|v|H'.    Hri|:hl.    l:i    mn-..: 
hir.  6,    DuviUr  !_-:::  .ing.  1 
I>TirB»a    hrBBBTrt    Rarri* 

Ili'i|;i-.t.  ^.J  mm.:  cri^iost  •liamettr.  .1.7  mHi.;  voiinc.  Pliuto 
^i.  n.  Hartis.     No.  471iK  PaL  Rn,  Inst. 
13.    (.rrtlBM*  bruiMHi  Rsrrii 

llfi^ht,    7..>   mm.:    i:TVatirvt    .iiamf'.rr.     4     mai.;     immtitii.'p. 
riiolo  »;.  P.  Hn-ri*.     No.  -i:il.  PaL  Res.  lart. 
Lfvlfaaa*  hr>«»rTl  H«7rit 

»•,»).»-    Murri*.      .\»^-.    Nat.    Sfi.    PliUa-lrtfAia.,    Proc,    vol. 
.\LVni.  pi.  .\1X.  fit-  1- 
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Explanation  of  Plate  50 


Fijifuro  Page 

1.  Latirut  leaeiuiiB  Harris   _ - W7 

Height,  42.5  mm.;  greatest  diameter,  9.5  ram.;  Curvature 
of  the  spire  not  normal.  Loc.  785,  Jackson,  Miss.;  No. 
4712,  Pal.  Res.  Inst. 

2.  Latirut  leaensis  Harris 877 

Height,  25  mm.;  greatest  diameter,  7.5  mm.;  loc.  881,  Jack- 
son, Miss.;  No.  4713,  Pal.  ReH.  Inst. 

3,  4.     LatiruH  humilior  urbanus,  n.  var. - 373 

Holot^rpe.  Height,  47.5  mm.;  greatest  diameter,  17  mm.; 
loc.  785,  Jackson,  Miss.;  No.  4715,  Pal.  Res.  Inst. 

5,  6.     Latirus  humilior  urbanus,   n.  var „ _ 373 

Paratype.  Height,  30  mm.;  greatest  diameter,  12.5  mm.; 
loc.  881,  Jackson,  Miss.;  No.  4716,  Pal.  Res.  Inst. 

7.     Latirus  humilior  cognatus,  n.  var.  ^ 874 

Paratype.  Height,  9  mm.;  greatest  diameter,  4.4  mm.; 
young.  Loc.  10,  Montgomery,  La.;  No.  4717,  Pal.  Res.  Inst. 

8,    9.     Latirus   humilior   jacksonenais    (Aldrich) 375 

HiMght,  21.5  niin.;  greatest  diameter,  9  mm.;  loc.  8,  Gibson 
Landing,   Lsi.;    No.  4714,   Pal.   Rea.   Inst. 

10.     Latirus  humilior  jacksonensis   (Aldrich)  .  375 

(•opv,  Aldrich,  Bull.  Gcol.  Survev  Alnbama,  No.  I,  pt.  I,  pi. 
2,*  fig.  12. 

11,12.     Latirus   humilior  cognatus,   n.  var.  .      374 

Holotyj>e.  Height,  22  mm.;  greatest  diameter,  10  mm.;  loc. 
10,   Montgomery,   La.;    No.  4718,    Pal.   Res.   Inst. 

13.  Latirus  humilior  cognatus.  n.  var.  .  . 374 

Paratyi)e.  Height,  :>5  mm. ;  greatest  diameter,  14.4  mm. ; 
loc.   1(»,   Montgomery,   La.;   No.  4719,  Pal.   Res.  Inst. 

14.  Latirus    humilior    Meyer ..  .    ._ 373 

Copy,  Meyer,  Bull.  (ieol.  Surv«'v  Alabama,  No.  1,  pt.  II, 
pi.  2,  fig.  20  a. 

15.  Latirus  humilior  Meyer 873 

Copy,   .Meyer,   ihid.,  ]>1.  2,  fig.   20. 
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EzPLAKAnOH  OF  PLAXB  51 


Figure  Tag^ 


1.  TtltoaoatracteB  pMurlnwis  dABvillcasls»  n.  Tsr. 

Para^ype.     Height,  16.4  mm.;  greatest  diameter, _7 J 
loe.  6,  Danville  Landing,  La.;  No.  4726,  PaL 

2.  THUmoatractaa  pcarleaela  durlllcBslBt  n.  Tar. 


Holotype.  Height,  20.5  mm.;  greatest  diameter,  lOJi  ■■.; 
loe.  6,  DanvUIe  Lnnding,  La.;  No.  4727,  PaL  Bea.  luL 

8.    Tritoaoatractas  pearleneie  daaTlllenaia,  n.  Tar. l^I. 

Paratype.  Height,  7.5  mm.;  greatest  diameter,  4  mm.;  loe. 
886,  Danville  Larding,  La.;  No.  4728,  PaL  Bea.  lutw 

4.    Tritonoatrafetns  pearleasfs  mofttgoBMrleaais   (Vanghaa) WI9 

Height,  23.7  mm.;   greatest  diameter,   IIJS  mm.;   loe*  11, 
Montgomery,  I^.;  No.  4722,  PaL  Bea.  Inst 
6.    Tiitoaoatractas  pearlenais  mnatgoBMrleaala  (Vaaghaa)   — .-.    S79 
Height,  19.5  mm. ;  greatest  diameter,  8  mm. ;  loe.  788^  Jaek- 
aon,  M&s.;  No.  4723,  Pal.  Bee.  Inst. 

6.  Tiitoiioatractas  pearlenais  BMmtgonMrlenBls  (Vaaghaa)   L    S79 

Height,  23  mm.;  greatest  diameter,  12  mm.;  loe.  785,  Jack- 
son, Miss.;  No.  4724,  Pal.  Bes.  Inst 

7.  Tritonostractns  pearlenais  montgomerlensis  (Vanghan) 379 

Height,  133  nun.;  greatest  dLimetcr,  12.5  mm.;  loe.  11,  Mont- 
gomery, La.;  No.  4725,  Pal.  Res.  Inst. 

8,   9.    TritonoatractUB    pearlenais    (Aldrich)    ..„    373 

Height,  15  iiiiii. ;  greatest  diameti^r,  7  mm.;  loe.  900,  Qar- 
land  Creek,  Mii«8.:  No.  4721,  PaL  Res.  Inst. 

10,11.     Vasum   hnmerosnm    Vauj^han       _ _,. 393 

Height,  42  mm.:  greatest  diameter,  28  mm.  (including 
spine) ;  \ov.  lorA,  Montgomery,  La. ;  No.  4729,  PaL  Bes. 
Inst. 

12,13.     Cf.  Pyropsia,  sp.  . ^ 353 

Height,  26  mm.;  greatest  diameter,  27.5  mm.;  loe.  693, 
Jackson,  Miss.;   No.  4720,  Pal.  Res.  Inst. 
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EXPLANATIOK  UF  PlAR  52 


1,  5.    ManmliBa  iiuuinita  toiMCffiM  Harris  

Height,  24.5  mm.;  greatest  diameter,  li.3  mm.;  loc.  1049, 
WUte  Bluff,  Ark.;  No.  4733,  Pal.  Res.  Inst 

2.  Maasallna  laaarata  kuBerosa  Harris JIM    *     1 

Copy,    H:.iris,    Ann.   Sept.   Geol.    Survey    Arkansas,    1894,  '^ 

vol.  II,  pi.  Vn,  flg.  4.  - 

3.  Maasallna  inaarata  kasMroaa  Harris .  3M 

Heigflt,   25   mm.:    greatest   diameter,   13.7   mm.;    ioc.   896^ 
Wnite  Bluff,  Ark.;  No.  4738,  PaL  Sea.  Inst 

4.  Mazsailna  Inaarala  hameroaa  Harris  S84 

Height,  25.5  mm.;   greatest  diameter,   15  mm.;  loe.  1049, 
White  Bluff,  Ark. ;  No.  4734,  PaL  Bes.  Inst 

6.  Massalina  Inaarala   (Conrad)   _ 881 

Height,  21  mm.:  greatest  diameter,  12    mm.;    loc.    1049, 
White  Bluff,  Ark.;  No.  4730,  Pal.  Res.  Inst 

7.  Maasalina  tnanraU  oireni  (Dall)  881 

Height   7.5   mm.;   greatest  diameter,  4  mm.    (fragment); 

loc.   H06.   White  Bluff,  Ark.;   No.  4738,  Pal.   Bea.  Inat 

8,   9.    Massalina    inaarata   oweni    (Dall)    388 

Hei{;hty  31   mm.;   greatest  diameter.  16  mm.;   White  Bhiff, 

Ark.;  Fijfiired.  I'jilmer,  1937,  pi.  47,  figs.  2.  11;  No.  ;a08. 

Pal.  Res.  Inst 

10.  Massalina  inaurata  oweni  (Dall) 383 

('o|»y,  Owen,  8(H-oii<;  (jeol.  Rept.  Arkansas.  1860,  pi.  9,  fig.  1. 

11.  Massalina  inaurata  pymla  Conrad  . _    382 

Height,    IH    mm.;    j^reatest   diametiT,    12.5    mm.;    loc.    894, 

Crow  Creek.  Ark.;   No.  4731,  Pal.  Res.  Inst. 

12,  ir>.     Papillina   dumosa    (Conrad)  - 389 

Height,  46.5  mm.;   greatest   diameter,  25.4   nmi.    (ineluding 

spines);   loe.  JjNl,  Montgomery,  La.;   No.  4736.  Pal.  Res. 

Fnst. 

13.  Papillina  dumosa   (Conrad)  .      . _      389 

Height,  :\:».2  mm.;  greatest  ilijimeter.  16.4  mm.  (including 
spines);  loe.  H81,  Montgomery.  La.;  No.  4737,  Pal.  Res. 
Inst. 

14.  Papillina  dumo8.i   (Conrad)         _.    ........     389 

Height,  yi»  mm.:  greatest  iliameter,  52  mm.  (including 
spines);  loc.  881,  Montgomery,  La.;  No.  4738,  Pal.  Res. 
Inst. 
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Explanation  of  Plate  53 
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1.  Athleta   petrosa    (Conrad)  -- 391 

Height,   29.0  nun.:   great<»st   «lianieU*r,    14.5  mm.    (mcluding 

U»inl»»iicy    towaril    fxccsa    callus    spiiu's)  ;  loc    20,    Carter 
Lan«iiiig,  La.;.  No.  4745,  l*al.   Hon.   Inst. 

2.  .\thleta  petrosa   <Conrad)     *  391 

Hoiorht,   .■>2.;;    mm.:   givate^t   diaim-ter,    16.:{  mm.    (including 

spines  J  ;     (ten«UMU'y    fur    excess    callus)  ;  loe.    20,    Carter 
Lamiinj;,  La.;    Xo.  4746,   l*al.   Kea.  Inst. 

3.  .\thleta  petroHa   (Conrad)  391 

liei^iit,    42.5    mm.;    j^reates;     diameter,    27    mm.     (including 
sjjines)  ;  loc.  7X5.  Jackson,  Miss.;  No.  4747,  Pal.  Kes.  Inst. 

4.  Athleta  petrosa   (Conrad)  391 

Hei;4!it,   41). 5   mm.;    ^leatest    «ii;jm«'tcr.   ;17..'I   mm.    (including 
^jiiiies;  ;  loc.  GiKl.  .lackson.  Miss.;  No.  474S,  Pal.  Res.  Inst. 
."),    (>.     ClaviiitheH    humeroHus    Conrad  ...   .     386 

HtM;;i:t,  45   mm.;    jrirat«st   diameter,    1S.;{   mm.;    loc.   8,   Gib- 
sou   Landing:,  La.:    No.    174n,   I»j;l.   Hos.  Inst. 

7,    8.     Clavilithes  varlcoKUs  Conrad  386 

LectotyjK'.      Height.   4(j.5   mm.;   greatest   iliame  er,  20  mm.; 
No.  *l;{20ii.  Acad.  Nat.  Sci.   IMiiladelpliia. 
\).     Clavilithes  humerosus  Conrad  ....      386 

nei;:i.t,    (»2.4    mm.;    jrrcatest    diameter,    24    mm.;     loc.    7S7, 
.hu'kson.   Miss.;    No.  4741,    Pal.   Res.    Inst. 

10.  ('lavilithcs    humerosus    Conrad  386 

IliMLi    !,    .';;..■)    iiim. :    ;ii\';;t">l    -li:iin«'tiM-,    21.5    mm.;    lor.    sSd. 
,I;.rk.voii.    Miss.:    \(i.    174l',    T.-H.    U'i-s.    ln-t. 

11.  (Mavilithcs  humerosus  Conrad  380 

Il«'i;.r'i^  -I'i  iiiiii.;   ;;i.':it.s;    -liMnn'tn,    15  inni. ;    lor.   7s5,  .Jack- 
son.  Mis^.:    .\o.    174.:.    Pal.    i^-s.    Inst. 

12.  Clavilithes    humerosus    C Onrad  .  :\^C, 

\\<'\'j:h\.  4(1   inni.  :   ;|rt':it«-^t    dianiel.-r,    14   mm.;    loc.   7S5,  Jack 
>o:i.    .Mi-^N. :    \...   4711.    j'.-ii.    !^•^.    In>t. 
1;>.     Athleta    haleana    jacksonia.    n.    \ar.  .Syo 

lIol»;;  |>.'.      IIe"'^lit,    l<i    riiiii.:    ;:;  <':iti'>t    <liametrr.    7    mm.;    loc. 
li'.   Mont;.:oni.  r\.    L;i.:    .\o.  4751,    I»;il.    Im'.s.    hii^t. 
14.      Athleta    haleana    jacksonia,    n.    var.  3»);i 

P.-iintypr.      Ilj'iwlit,   15  mm.:   ^^rrati'si    (li:inu'ter.   10  mm.;    Uh\ 
1".    MnntiTonierv,    L:i.:    No.    I75ii,    I*m1.    \{rs.   Inst. 
1").      .\tlileta  haleana    jacksonia,   n.   v.-.r.  :\\t;\ 

I';ir:it\|M'.      liri^'-il.    s.J   inni.:    -ti-.itfst   'li.-inu'tir.   5   mm.:    Inc. 
In,    Mont;:om.iv,    L;i.;    N(..    174!».    P.jl.    KN-s.    Inst. 
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Explanation  op  Plate  54 
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1.  Caricella  polita  Conrad  894 

Height,  2:^.2  niui. ;  greatest  diameter,  11  mm.;  loc  10, 
Montgomery,  La.;  No.  4752,  Pal.  Res.  Inst, 

2.  Caricella   polita    Conrad  — L-    394 

Height,  28  mm.;  greatest  diameter,  15  mm.;  loc.  15,  Mont- 
gomery, La.;   No.  4753,  Pal.  Res.  Inst. 

3.  Caricella  turneri,  n.   sp. _ —    896 

Holotype.  Height,  16  mm.;  great<?st  diameter,  11  mm.;  loc- 
883,  Montgomery,  La.;   No.  4760,  Pal.  Res.  Inst. 

4,    U.     Caricella    poliU    Conrad  894 

Height,  38.5  mm.;  greatest  diameter,  21.5  mm.;  loc  693, 
.lackson.  Miss.;   No.  4754,  Pal.  Res.  Inst. 

5.     Caricella  turneri,  n.   sp. 896 

Paratype.  Height,  18.5  mm.;  greatest  diameter,  10.5  mm.; 
loc.  I,  Hunker  Hill  Lamling,  La.;  No.  4761,  Pal.  Res. 
Inst. 

G,  11.     Caricella  polita  Conrad  _ 894 

Lectotype.  Height,  35.8  mm.;  greatest  tliameter,  17  mm.; 
No.    13209,   Acad.   Nat.   Sci.   Philadelphia. 

7.     Caricella  howei,  n.  sp. 896 

lltdotyjK'.  Height.  41  mm.;  greatest  diameter,  24  mm.;  loc. 
1111),   Hunk.M-   Hill    Bluff.   La.:    No.   4757,  Pal.   Res.   Inst. 

S.     Caricella  howei,  n.   sp.  .     ...    _..     396 

I*;natyi»c.  Hrit:iit,  31.4  mm.;  greatest  dianu»ter,  16.5  nmti. ; 
loe.'lllW,  Hunker  Hill  Bluff,  La.;  No.  4758,  Pal.  Res.  Inst. 

10,13.     Caricella   suban^ulata   Conrad 895 

Height.  32.3  nnu.;  greatest  diameter,  1.')  mm.;  loc.  lO, 
MoiitgouuMV,  La.;    No.   47."3().   Pal.   Kes.  lust. 

12,  15.     Caricella  suhanRulata   Conrad  395 

Leet(dyj»e.    Height,   02.:i   mm.;    greatest   «liaiueter,   45.5   mm.; 
No.  "l32().S,  Acad.   Nat.  «ei.   Phila<lelidiia. 
14.     Caricella    polita    Conraci  394 

Height,  12  mui.;  gn';it<'st  «liamett'r.  0  mm.  (young);  loc. 
sH'.i,   Montgouiery,   La.;    No.    1750,    Pal.   Res.    lust. 
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1.  FuHimitra  conquiNita   (Conrad)  399 

F.  mUtiiigtoiii,  ileigiit,  ^^K~}  nun.;  j^n-.-itt'st  Mianu'tcr,  12  mm.; 
lot.  ss;i,  Montgomorv.  La.;   No.  47tJL*,  l*nl.   Kos.  Inst. 

2.  FuHimitra  conquisita   (Conrad)  399 

F.    nnllinptoni.    Height,    21.o    nnn.;    groaU'st    di:inioter,    7.5 
nun.;    loc.    s,   (iihs<in    Lainling,    IjU.;    No.   4707,    Pal.   Re». 
Inst. 
'A.     FuHimitra    conquiNita    (Conrad)  399 

F.  millin<ft<fHi.  Height,  45.5  mm.;  gioatcst  diami'.t^r,  15  mm.; 
Uh'..  HSJH,  Jark>on,  Miss.;   No.    l7H:i,   Pal.  Rvri.  Inst. 
1.     Fusimitra  conquittita   (Conrad)  399 

F.  miHiinjtoni,  Jh*igLt.  A:\  mm.;  givatost  dianu'ter,   12  mm.; 
loc.  vSJSO.  Jackson,  Miss.;   Xo.  47«i<),  Pal.   K4»s.  Inst. 
5.     Fusimitra    conquiNita    (Conrad)  399 

F.  inilliiifftoni.   Hi-iglit,  S7  mm.;   gii'at«»st  diami'tiM*,  2'.\  mm.; 
lo<-.  HS;;,  .Jackson,  Miss.;    N(>.  47t>4,  Pal.   H*»s.  Inst. 
0.     Fusimitra   conquisita    (Conrad)  399 

F.  milfififftoin.  Hoight,   IS  mm.;  gn'atrst  diameter,  o.f)  mm.; 
.Jackson.   Miss.;    No.  47(iS,  Pal.   Hv^.   Inst. 
7.     Fusimitra  conquisita    iC(.nrad)  399 

llciglit,    47    mm.;     ;^ir:.tr.st     diainctec,     1(5    mm.;     Vickshurg, 
Miss.,    Vicksljurji   Oligiunin' :    N(>.   47(>1>,    Pal.    H»'s.    Inst. 
X.     Fusimitra  conquisita    (C\)nrad)  :)99 

Lr«'t')ty|u',   /'.  /■o/a/M/.vi'fi    '(\)nrMdi.    Height,  .■»1.5   mm.    .Mi-ycr 
•  Irawiiig.    .\«M«I.    Nat.   Sci.    IMiiIa<h'lj»liia.    Pa. 
1'.     Fusimitra  conqiiKiia    'Coniaiii  399 

/''.  iiiillini/toni.   IhM;:ht,  ;'..".  mm.;   ;;i<';itrst    diameter,  .S.7  mm.; 
h>c.   7^5.  .Jackst.Mi.    Miss.;    No.  ■177(»,    Pal.    I\es.    Inst. 

10.  Fusimitra    mississippieniis    i( Onrad)  401 

liictotyjM'.     \'i*'kshiirg    Olipx-riir.     Ih'ight.    4L'     mm.,     Meyer 
.hawing.    .Acaii.    Nat.    !Sci.    PhilMdeljdiia.    Pa. 

11.  Fusimitra   conquisita    <C..nrad)         .»  399 

/''.   niilliniitoni.   ilcigjit.    P'n  m.. ;   gn-ali'st  diameter,  .10   mm.; 
loc.  XH.",.   Montgomery,   La.;    No.  4765,   Pal.   Res.   Inst. 
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17.  Conomitra  jacksonensiH  Cooke  401 

Ileijflit,  SK')  nun.;   jjroatost  tlinnn.'tvr.   4  mm.;  tyjx'  lor..  ,l:ick- 
wnn,  M'lHs. ;    No.  47.SS,  Pal.  R4's.   Inst. 

18.  Conomitra  jacksonensiH  C^ooko  401 

Photo  oT  orijjinal  ri»tonch«M|  photo<;i':iph.     Court.tvsy  of  <\  W. 
Cook**. 
H).  20.     Harpa   jackMonensis    Harris  397 

lleijfht.    29..")    mm.;    j;r»'aU'.'<t    diameter,    is    mm.;    lo«*.    881, 
.lai'kson,  Miss. ;  N(>.  4771.  Pal.  lies.  Inst. 
21.     Lapparia   dumosa   Conrad  .  .  403 

Height.    H1..I    mm.;    j^rirat^st    diameter,    *J2    mm.    (iiudiidin^ 
Mpinc^i  ;  lix'.  7S/).  .Ia«'ks<»n.  Nfisr^. ;  No.   177^,  P:il.  |{i».s.  Inst. 
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1.  Lapparia  daM<^»a     t^onrad  •  —    403 

Hi.igiit.  11.4  iiiiii. :  ^...-a!-'-:  .::.::. f*::.'.  IT..',  uim.  uicludiug 
si«iiit->    :  liK*.  7"-'    ,I:.riiS"i  .  Mis*. :  N\i-  477-.  Pal.  R«'>.  Inst. 

2.  Lapparia  duMosa     Cunn.di  —     403 

Hfigut.    '■'<**    iiiiii. :    ^irt-c-.it—t    •:i::ii.cicr,     lii     li.ui.       iiiclaaing 
sj'iiji's    :   h*v.  >^';   M^'i-!;: 'Hi:  ; V,  L:i.:   No.  477:*..  Pal.  Re>- 
Imit. 
:i.     Lapparia  dnmosa  •Conrad  403 

Hfi^'J.!.  ;:4  mm.:  p:r.viti->t  -liikinvli  r,  U*  mm.  ,  iurlii'liu^ 
si»iiir>    :  Uh\  7<j,  Jackx*!..  Mi>s. :  Xti.  4774.  Pnl.  K«*s.  lii^t. 

4.  Lapparia  doMosa    ■  Conr&d  *  403 

Height.  l>  mill.;  j;.e:«test  -iiamwri.  16.4  mm.  •  inrlu  iiug 
si»iue!«    ;  I»ji-.  7>.j.  .I:u*ksnii.  .Mi». :  No.  477'>.  Pal.  Kes.  lust. 

5.  Lapparia  dnmoaa  cxigua  Palmer  405 

Height.  2y  mm.:  gieate>t  iliamt-u-r.  PJ..!  imu.;  U*e.  1,  Bunk.i 
Hill  LaU'iiiig.  L:..:  No.  477i*,  Pal.  R<->.  Inst. 

6.  Lapparia  dnmofta  exigua   Palmer  405 

Height.  27.0  mm.:  gi.atest  iianu-  er.  1:*.  mm.:  1«k*.  1.  Bunker 
Hill   Lamiiiig.  La.:    N«».   47'^i».   Pal.   Ke>.   Inst. 

7.  Lapparia   dnmofia   exigua    Palmer  405 

Height.  ^{2.5  mm.:  greiit«-st  -liameter.  12.;i  mm.:  loe.  1.  Hun- 
ker  Hill   Lan*tiug.   La.:    Nt».   47*^1.   Pal.   Res.   Inst. 

8.  Lapparia  dumcwa  exi{!ua   Palmer  405 

Heigiit,    2,'5..'>    mm.:    greatest    «li:inut»"r.    1«"     mm.:     loe.     10. 
M(intg(»meiy.   La.:    No.   47*^2,    P:i!.    Res.    Inst. 
1^.     Lapparia    dumosa      Conrad  >  403 

Height.    2»>    ri.iii.:    k:ii;it*-st    .i;:.:ii''ei .     1.'.     niiu.        i!u-i;:iling 
>»I'ines    :  1-  «-.  7>.j.  Jai.k*-'ii.  Mi>N.:  N<i.  477*3.  Pal.  iif>.  lust. 
111.     Lapparia  dumosa    (Conrad  4o;; 

Hi-ight.  .;2.')  iiiiii.;  i::ea:e>t  liajuetir.  14..'»  nnn.  ^iiielii.iing 
•?|»ines  :  lor.  i  Hm. krr  Hill  L.in  iiu^'.  La.:  Ni».  t777. 
Pal.  Hes.  Inst. 

11.  Uromitra   jcrantensis    'Joi^nsoni  3y>< 

Copv,  .Johnson.  Aru:.  Nat.  iN-i.  Phila.iflphia.  Proe.,  vol. 
LI.  1.1.  1,  fig.  2. 

12.  Tromitra   ^rantensiK    t Johnston  :i9i< 

Height.   '^   iiiM..:    ^;ifatrst  'lianM'tr. ,  ;;   turn.;    hu-.   lnr)4.   Mont- 
gonuTN,   La.:    No.  47^.'..    Pal.    IJes.   Inst. 
I'i.     Conomitra  hammakeri     Harris)  402 

Height,   7   mm.:    gieatesi    .lianieter.   .'...'»   min.;    Uw.    lt».   Mont- 
^(»n»erv.   La.:    No.   47^4.    Pal.    Ke*».    Inst. 
M.     Conomitra   hammakeri    '.Harris)  «  402 

Il'-iglit,   ^   mm.:    ;ir«;it<'st    .iianitT«-i .   .1.4    nnn. ;    hie.    lo.    Mont- 
LinUMMv.    La.:    N«t.   47^r».   Pal.   IJes.    Inst. 
I'l.     Conomitra    hammakeri      Harris'  402 

Ilt'iLrlit.    .".    n>i..;    -I'-at'.  ^T    ■;  i:i  ii:c- .  i  .     I..",    'nin.;    inc.     li'.    Mnnt 
l:'»iih'i\.    La.;    Ntt.   47^•■•.    I'.i!.    LN'v.   in^t. 
1»'..     Conomitra    hammakeri      Harris  402 

llfi;^).t.  '.'  II. III.:  '^i.aT,.v-  .iiMiif*.  .  }..".  iiMi:.:  liir.  In,  Mont- 
l:"|i.(i\.   La.:   N.».    17^7.   Pal.   lu-^.   Im-t. 


Bull.  Amer.  Paleont. 


I 

I 


!1 


iJB  'il 


PLATE  57 


O'Mt  BlLLETIN    117  630 

Explanation  of  Plate  57 

Pijriin-  Pago 

1.     Pleuroliria  jackBonelU   Casey  416 

liolotype;  liMigtii,  4..')  mm.;  Moutgomery,  La.;  U.  B.  Nat. 
Mu8.,  No.   494,;;44. 

2-10.     Coronia  ncKlulina   (Casey),  and  varieties  419 

L'.  Holotype,  length,  9.5  mm.;  from  U.  8.  Nat.  Mus.  nega- 
tive;   Moodjb  Branch.  Jaekson,  Miss.;   U.  S.  Nat.  Mas., 

No.  494,;{55. 
:».  Var.    bunkrrcnsi:*   Har.,   length,   7.5   mm.;    Danville,   La. j 

Pal.  Res.  Inst.,  No.  4436. 
4,a.     Reverse  of  figs.    1   ami   2,   PalaM)ut.   Amer.,   vol.   2,  pi. 

'A;   Bunker  Hill,  Ouachita  River,  La. 
5.  Vur.   of   noduUua,   Danville,    La.;    length,   7.5   mm.;    Pal. 

Res.  Inst.,  No.  44;i7. 
<).  The  same;  lei.gth,  «  mm.;   Danville,  La.;   Pal.  Res.  Inst., 

No.  4438. 
7.  The  siime;  length,  12  mm.;  Danville,  Lii. ;  Pal.  Res.  Inst., 

No.  4439. 
S.  Tlie   same;    length,    14.5   mm.;    Danville,   La.;    Pal.   Bes. 

Inst.,  No.  4440. 
9.   Var.   ouarhittnsis    Har.,   length,    13   muh ;    Danville,   La.; 

Pal.  Rt\s.   Inst.,  No.  4441. 

10.  The  same;  length.  14  mm.;  Danville,  La.;  Pal.  Res.  Inst., 
No.  4442. 

11-16.     Coronia    childreni    (Lea),    and    vars.  419-20 

11.  \':iri(*ty,  length.  11  iiini. ;  soniewliat  cro'leij  hut  showing 
general  cliaiMclrrs  of  X\\v  spirr;    White    Bluff,  Arkansas. 

12.  Variety,  lr:.;;tii  \'.\  iiiin.;  showing  clearly  the  characters 
of  ultimate  a:nl  pcuultiniate  whorls,  a]>proaching  nodu- 
linn;   White    Bluff.    Aikan-as;    Pal.    Kcs.    Inst..   No.   444:5. 

l.'».    \'ariety,   length.    In   iiini.:    Crow  Creek,   Arkansas. 
14.    \'ariety,  length,  i)  nini.;  «'onipai-e  this  an«l  figs.   11  and  13 
with    rnnjunrfd   C.im'v,   Crow   Creek,    Arkansas:    Pal.    Res. 
Inst.,  No.  4444. 
1.").    Variety  conjuinld    !  Cnscy  ;   Icnglli,  7..")  nnn. ;   niagnifi<'d  to 
show    apical    anil    sculptural    details;    Danville.    I^a. ;    Pal. 
Res.    Inst.,    .\o.    444'). 
H).   Variety,    lengtl..   H   nun.;    liavou    Toro,   western    La.;    Pal. 
liijo.    Inst.,   No.  444H. 
17.     Coronia  montRomeryensis  Harris  .  420 

Lcngtli.    is    mni.;    s.-inic    sju'ciinen     illustra.eij     in      r*ala*oiit. 
.-Vnicr.,  vol.  L'.  pi.  2,  lij^.  i:."). ;    Danville,  La.;    Pal.   Res.  Inst., 
No.  2:;71. 
IS.     Apex    of    "IMeurotoma    ((icmmula)    ^emmata,**  A\{\ 

.M.'ii^iiitic'l,  alter  Wciuknutf,  slmwino  twn  sni.ill  smooth  apicrii 
wiiorls  ;i)i<l  two  ui  h  loiiLiil  iiMiiiiil  rililiiui^.  ^S^'o  \Vein- 
kauff    I  is?.'),    jil.    s» ) . 
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Explanation  of  Plate  58 

Figure  I'age 

1.  Coronia    arnica    (Casey)    .  - -  -   — - - -      420 

Length,  7.5  iiiiii. ;  showing  well  the  number  and  size  of  em- 
bryonic- wiiorls;  oil  well,  Sour  Lake,  Texas;  Pal.  Hes. 
Inst.,  No.  4447. 

2.  Coronia   genitiva    (Casey),   var. 421 

Length,   13   mm.;    Danville,   La.;   Pal.    Res.   Inst.,  No.  4448. 

3.  Trypanotoma   terebriformis,   var.   curia   Harris   — 422 

Length,   8   mm.;    eroded    specimen,    seemingly    much   nearer 
the  St.   Maurice  form   than  the  Claiborne   representative; 
Danville,  La.;   Holotype,  Pal.  Res.  Inst.,  No.  2404;   speci- 
men  figured.   Pal.   Res.   Inst.,   No.  4433. 
4,  5.     Sinistrella   americana    (Aldrich) 422 

Length,   11  mm.;    Danville,  La.;   Pal.   Res.  Inst.,  No.  4434. 
G.     Infracoronia   ludoviciana,  var.   normani    (Harris)    423 

Ijength,  28  mm. ;  same  8i)ecimen  used  for  fig.  3,  pi.  4,  vol. 
2,  Pala^oul.  Amer. ;  Danville,  La.;  Pal.  fies.  Inst.,  No. 
2396. 

7.  Gemmula  plentopsis,  n.   sp.      417 

Length,  19  mm.;  Danville,  La.;  Pal.  Bes.  Inst.,  No.  4435. 

8.  Coronia   ?  ludonorma,  n.  sp. 421 

LtMigth,  12  mm.;  Myntt  Bluff,  Ouachita  River,  La.;  Pal. 
Res.  Inst.,  No.  4449. 

9.  Gemmula    ?  weisbordi   Harris  421 

Length,  17.5  mm.;  shown  also  as  fig.  7,  j>l.  3,  vol.  2,  Palseont. 
Amor.;    Monipmiorv,   L:i.;    Pal.    Res.   Inst.,  No.  2.'{80. 
10-13.     Eucheilod<tn   crenocarinatus   Heilprin  424 

111.   Lcii^tii,    1.")    mill.;    siiowing   oral   dentition   and    faint   ear- 
iiiatiou    of    whorls;     Moiitgoiriory,    La.;     Pal.     Ros.    Inst.. 
Xo.  4450. 
11.   Length,    Is    inni.;    i.o.losi*  r:N  iii:itioii   appearing;    Danvil.   . 

La.;    Pal.    IJes.    Ins..    Ncj.    4451. 
J 2.    Length,    2.'.     mm.;     s:il)dued     oral      dentition,      but     with 
carinal    nodiilation;     Moiitgomerv,    La.;     Pal.     Res.    Inst., 
Xo.   4452. 
Li.   The   s..mi'.    ;\7,   slidwing   apical    details. 
It- 15.     Eopleuroioma  ouachitensis  Harris  426 

14.  Lengt!i.    s    mm.;    hri.ad    form;     Danville,    La.;    Pal.    Res. 
Inst..    Xo.   445."1 

15.  Lengt.:,    9    mm.;    slender    t'(»rm ;    Danville,    La.;    Pal.    Res. 
i.es.    Inst.,    Xo.   4454. 

16.  EopUuroUima   juIia    (Cooke)  ..  427 

L(n;;t!  ,  7  mm.;  cojiied  from  Cooke's  original  drawing  of 
fne  type  specimen;  C.  S.  Xat.  Mirs.,  Xo.  353,939;  Jack- 
son,   Miss. 

17.  EopUurotoma    canci     (  Harris  i  426 

Len;rtli,   1(1   mm.:   .m    S.-il.inc    Kocene   form   here   introduced  for 
«'om]»ai  i.son   uit.i  juliii  ol'  Jackson   horizon.     See  also  Clai- 
borne  relative;    P.-ila'ont.   Amer..   vol.  2,   j)l.  5,  fig.  8. 
IS.     Bathytoma   crassiplicata,    var.    mont^omeryensis    Harris  425 

Lentrfli,  (i..')  mm.;  sanu'  specinuMi  as  figured  in  vol.  2,  ]d. 
L   li^^   2(5,  of   Pala-ont.   Amer.;    Pal.    Res.    Inst.,   No.   2409. 
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Figure  I'iijre 

1-4.     Eopleurotoma  carya  Harris,  vars.  427-428 

1.  Li'iijLTt  1,   l.S   mm.;    Moiitgoim'i  v.   La.;    Pal.   Kos.    lust.,   No. 
J44(). 

2.  Length,  12.G  mm.;  Jaeksou  Eoci'uc;  exaet  h-cality  not 
given;    Pal.    Res.   Inst..   No.  4987. 

.5.  Var.  caroUi^ ;  length,  12.5  mm.;  a  8len«ler  nodose  form 
.•ipproacliing  this  variety  as  figured  in  Pala:H)nt.  Amer., 
vol.  2,  pi.  6,  fig.  17,  and  not  far  from  the  Mosley 's  Ferry 
type  Iff  K.  Hodocarinata  (iabh;  Jackson  Eocene;  Pal.  Re^. 
Inst.,  No.  4988. 

4.   Length,    11    mm.;    showing  details  of  nodulation ;    Mont- 
gome.'-y,    hd. ;    F^al.    Res.   Inst.,   No.  4988a. 
5.     Eopleurotoma    ?    albirupsis,    n.    sp.  -       428 

Lengti  ,  (5  mm.;  l(d(>tyi»e;  White  Bluff,  Ark.;  Pal.  Res.  Inst., 
No.  4989. 
G,  8.     Pleurofusia  danvicola  Harris,  vars.  429-430 

6.  Length,  19  nmi. ;   the  more  typical   form ;   Danville,  La^ ; 
Pal.   Res.   Insi.,  No.  4990. 

7.  Length,  (i  mm.;  small  specimen  showing  details  of  mark 
ings;   Danville,  La.;    Pal.   Res.   Inst.,  No.  4991. 

H.   Length,   19   mm.;   var.  parahHtjardMui,  n.  var.   holotype; 
Montgomery.   La.;    Pal.   Res.   Inst..  No.  4992. 
9.     Pleurofusia    hil^ardi    Casey  _       430 

Leugtii,   W  mm.;    holotyj)e;    V.   S.  Nat.   Mus.,   No.   481,669. 
10.     Specimen  here  referred  to  P.  hil^ardi;   length,  18  mm. 

X(»te    the    hrond    rihs   ;nid    strong   suhsutural    hand    like   fo/ 
lari.s  hut  without  tlie  depressed  shoulder  zone  of  the  s\h* 
lies  MS  shown  ch*arly  iu  fig.  14;  (Tarlaud  Creek,  Miss.;   Vi\\. 
Ri's.    Inst.,   No.  409:'{. 
11,12.     Pleurofu.sia    flucCuosr    (Harri.*^)    ( Weishord,    MS.)  V.iO 

11,  Leugtii,  1.')  iiiiu. ;  (larlniul  Creek,  Miss.;  Pal.  Res.  Inst.. 
No.   4994. 

12.  Length.  2('  uiui. :  liohdype;  same  specimen  as  represeutiMi 
hy  fig.  1,  !.].  12  vol.'  2.  Pala-out.  Amer..  Bunker  Hill. 
Ouncliita    Rivei  ;    Pal.   Res.   Inst.,  No.   2543. 

IM-IT).     Pleurofusia    collaris    (Casey)  .  431 

1.'.  Length,  17  mm.:  lioIoty|M»:  U.  8.  Nat.  Mus.,  No.  481.- 
n6S ;   Jackson,  Miss. 

14.  Leugtii,  14  uiu.. ;  .Jackson  Kocene;  Pal,  Res.  Inst.,  No. 
4995. 

lo.  Apex  of  same    X5. 
10-18.     Turricula   plutonica    'Casey),   var.   weisbordi   Harris  431 

16.  Length.  27  mm.;  Danville,  La.;  Pal.  Res.  Inst.,  No.  4996. 

17.  Apex  of  th.e  same,  X4;  Danville,  La.;  Pal.  Res.  Inst., 
No.  4997. 

15.  Th.-   -auie;    Daiivillr,    La.;    Pal.    Res.   Inst.,   No.    4998. 

10,20.      Pleurofusia    subservata,    n.    sp.  431 

L'ligth,    27    Mini.;     niicroscitpie    spirals    not    visahle    in    these 
HLTures:   Mont^'onn'iv.   La.;   Pal.   Res.   Inst.,  No.  4999. 

21.  Apex    of    P.    servata    Ccnrad    of    the    Vickshur^    Olipocene.    for 

conijiarison  with  Jarkxtn   forms. 

22.  Apex    of   V.   vicksburjrensis    Ca<?py    from    the    Vickshur)^'    Olig-o- 

cene.    inl  rtxiuee.l    for   cuiiii.ai  ison    with    tigs,    17,    2l>,   and    21. 
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1<>.   Lciijjtli,    '21    mm.;    (rarlnnd    Crook,    Miss.;    F'al.    Ri*r. 

lust..   No.  4J).sr). 
17.   LiMij^tli,    14    iiiiii.:     Iii^lispiml     t'(nni ;     MoiitK«>iiuM  y, 

La.:    I'al.    Hfs.    Inst..   Xi».   41»sr». 
is.    Fij;.    17,     •  J>  siiowiii^  «lrt;nls  ol"  aprx. 
I'J.     Scobinrlla    ?    jacKsfknenHis    .Meyer  AIM 

III    riiiia.   .\cail.  Coll..   N(».   I •.")!»♦; ;    JtMigtli.  {»..'►  iiiiii. 
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Figure  P»g« 

1-3.     SalliTjuiia  prrexilis     Aldrich  .  d.  gen.  433 

1.  Lengt:i.   1*^  mm.:   Jaekson,  Mis:^.,  No.  4977. 
'2.  Lengtn,   12  mm.:  Jaekfon.  Mi&s.,  No.  497S. 
:;.  A{*ex  of  fig.  2.   >.7:  smaller  wborls  smooth. 
4,5.7a,&.     Pse«d<i«OMa   lieilprimi     .\ldrich  ,  vars.    _  . 434 

4.  Length.  1::  mm.:  j^bowing  rather  blunt  apex;  elear 
eut  fine  ornamentation.  an<i  laek  of  pronounee«l  snb- 
sutoral  eollar:  Montgomerr.  La.;  PaL  Res.  Inst.,  No. 
4979. 

5.  Length.  1"  mm.:  showing  ritu*  not  eonfined  to  the 
lower  moietv  of  whorls  as  in  fig.  4;  Daaville,  La.; 
Pal.    Re<.   Inst..  No.  49^*. 

7a.  Fragroentarr  s|ieeimen  enlargeil  about  6  tliameters, 
showing  apical  t^haraeters  of  this  variety.  Gdmpare 
this  with  fig.  7.  the  apex  of  fig.  6.  mure  nearly  typi- 
cal heiiprini.  Danville  Ldg..  Ouachita  River,  La.;  Pal. 
Res.  Inst.,  No.  4981a. 
>.  The  holotyjie  •»:"  var.  '*ffibMpmu"  quite  {u^bably 
somewhat  {nathologir.  The  same  specimen  figure«i 
in  Palcout.  Amt-r.,  vol.  2,  pi.  14.  fig.  ^. 
6.  7.      PseadotOMa    heilprini    <  Aldrich  i         ^  _    _  434 

Length.    14   mm.:    Moodys    Branch.   Jackson,    Mis^. : 
Pal.  Res.  Inst..  No.  4981. 

Sa.     Pseadotoaui  axeli.  n.   sp.    ..  .. _ _.      434 

I>*ngth.    'y    mm.:    holotvpe:    Moo«)vs    Branch,    Jackson, 
Miss-:   Pal.   Rt-s.   Iiist..   No.  498.\ 
C^.     Cochlcspira  hella.  var.  polita  Harris  435 

I>i.irtK.    1*    inn..;     Ou.iohita      Rivrr:      not*^     the     heavv 
rr»-iii:latt-  rar-r.a    t^Ti^ath   thi-   peripheral  carina:    Pal. 
Res.  Inst.,  Nd.  251.^. 
iV'-IJ.     Ancistrosyrinx    colamliaria      .-Mdrich  436 

1".   I>^!iirt"...   17  nil..;   ?^imt    <j«e<-imen  use«i   for  fig.  21.  pi. 
1".    vol.    2.    T*;ilai.nt.    Amer.:    Bunker    Hill.    Ouachita 
River.   La.:   IViI.   R<s.   Ii.st..  No.  2516A. 
1  1.    .\l'f-I  i»f  fig.    ]••     X  fi. 

12.  l^ujrth.  \^  mn:. .  sl'-twii.j:  variatioi;  ui  fine  sculptur- 
ing: Bimk<  r  Hill.  Ouai^hit,!  River.  La.:  Pal.  Res. 
Inst..   No.   2516B. 

l.>.     Scobinella    newtonensis   .\ldrich  _     .  _      486 

length.   11    mni. ;    Montgromerv.  La.;    Pal.   Res.   Inst., 
No.  2564. 
14.     Scobinella    transitionalis    Harris  ^  437 

Length.  12  mm.:    iiolotype :   -lifferent  view  of  fig.  1.^. 
I'l.    1.'^.    vul.    2,    Palttont.    Amer.:    Montgomerv.    La.: 
P?il.  R«i.  Inst..  No.  2565. 
:'-I^      Scobinella  loaisian»  Harr:?  437 

-'.  L- r-iT*!.  21.4  n.n  . :  -fi-wi-g  comi'aratively  well-«le- 
'. •■I'-'i-fi  <^'»';:meliar  i'-»l  !s.  Montgomerv.  La.  Pal.  Res. 
I:.-*'..   No.    49'^4. 
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HcoMn^lla   famelica   Casey 

Ij'U^th,     2(t     mm. :     sjMTimm     :i!t     figuml     in     vol.     2, 
l':ilit()iit.    Aiiwr..    pi.    1:1,   fij;.    '2:*;    Moiitgom«.'ry.    La.; 
I'jil.    K«':h.    UM.,   No.  2r>71. 
('ordieria    ludoviriana    ( Vaufchan )  438 

I^'ii^th,    2(>    mm.;    Hume    MiKTimi'ii     u.s     figured     in     voL 
li,    I'nhi'otit.    Amrr.,    i>l.    12,    fig.    y;    Jackson.    Mbw. ; 
l*;il.    HvH.   IiiHt.,   No.   *Ji>47. 
Mirr<»drillia   meyrrl    ('0)«5mann  439 

I^Migth,      It.L'      mm.;      co]»i<><l      from      Meyer;      Jackson, 
MisH. 
"Hrobln^lla   Ivviplicata   (;abb"   Co^itmann  439 

•'>.   LiMigth,    ri.')    mm.;    ]ift4T    (\»!4Mmatni;    JnfkM)n,    Miss. 
Vi.   l^Migth,  ;*>.'!  mm.;  afttT  ('oMMmaiiii;  .lackHon,  Miiw. 
Mirr<Nlrlllla    parth^noideN,    n.    sip.  .  .  439 

Length,    ♦    mm.;    Hnhiiu'    Rivrr,    T<'xnH    nuio    Iwlow    R»>b- 
in!«on 'h    Feny;    I*jiI.    Krs.    Inst..    No.   4I»76. 
Microdrillia  oaarhlt»  Hnrrin  ..       440 

Lrngtii,  6  mm.;  n\so  flgnn'il  in  \()\.  2,  Pala>i)nt.  Amer.,  pi. 
i:>,  fig.  ;;l;    Danville,  La.     Tal.  ReM.   Inst..  No.  2«l:j. 
ANthenotoma  danvit^xa,  n.   Hp.  440 

}^   Length.  17. a  mm.;   Danville,  La.;   Pal.  Be».  Inst.,  No. 

\hi.   Apex  ol'  II,  X*»»  showing  strong  suhsutural  and  nodu- 

lations    l>«>low   on   e.'ieh    whorl. 
!Mi.    I'eniiltinciti'    whoil    of    Hg.    }) ;    showing    Moootii    zone 
mI>o\«*   ,Miii    thiee   lirations   below,   nl.so   growth    lines 
iiii'i  position  of  Minus. 
Xsfhenotomn    texanu     ((!nhh)  440 

\|M\   nf"   ih«'   >|»eriMieii    iiliist  r;ite<l    in    l*j»la*ont.    Amor.. 
vol.    "J,.    l!».M.    |>l.    I'».    li;;.    !♦ ;    m;igiiifie<l    al>out    o    di- 

MMH'tn  s. 

Xsfhrnoloma.    sp.  440 

l,«Mi^ith,    1.")..')    mill.:    sliiiwm^i    iiniisujilly    rvt'iily    distrili- 
ntt'H   -piril   lino  nii   wppei    |>oiti»»n  of  whorls;    nodii- 
l.'itioiis    suIhIiiimI     on     up|>ei     whorls.     Danville,     La.; 
I'mI.    IfeM.    lust..    No.    \\UU\. 
Xslhenotoma,  sp.  441 

Lriijkith.     II     MMii. ;     I>:ni\ilh-.    Lji.;     p«'rli:ips    a    marked 
\:iiir|\    ii\'    ihni  I  iti  .HI :    slmwiny    ail    unusually    large 
ultimate'     wliinl;     smooth     ltau<l     traversed     bv    well- 
niaik«''l    spiral    liin-;    Tal.    KN-s.    Inst.,    No.   4967. 
Clathiirella    (Korlnthurelln)    ohesuin    I'asey  441 

1.'..    liMj^l'i.    .">    mm.;     |>ho.n    ot'    Casey's    type;     Montgom 

ei.N.    I.;.,      r.   S.    N.it.    Mu-.,    N..'.    H»l.";:7(». 
11.    I.«Mi)k:tli.    I    mm.;    .Luks,»u.    Miss.;    Pal.    Ues.    Inst..    Xt). 

"Korlat  hiirrlln    jaeksonira**   (  ;i-(\\  111 

I   '  li^t  '   .      I .  ">     P-M'.  .      (  ':  v,'\   'v       :  (»!.il  \  I .('  ;  *  1\  'il        i    i\  i  I 

l\IMil>'.r'    hr.i,    ,l,it'Kx..|i     i;.'i(<T  ;     r.    S.    N;it.    Mus. 

'■>'!      !.     nil  1    ■«•■:. 

(  >  in.»f  t'^>  rin\    iloT'^rx  i       «  .m)1v,  442 

I  •"  U    '  .     •'••'      in"  .  .       '     .  >  «  t'  >k  •  "'^      illiist !  .11  i.i!i  ; 

M"  '    }'     l»'        »  •  .    ."    "  ■.-•    .    M.^-.  .    r.    S.    N.;t.    M,  s  . 
\ .  I     ■ "»  ;  o  •  s 
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1,    2.     Scobinella   famelica   Casey       _ — —     437 

I^oiigtli,  26  iiiiii.;  spoc'inini  as  figured  in  vol.  2, 
Palu'ont.  Aincr.,  pi.  l.'i,  tig.  2:i;  Moutgoniory,  La.; 
Pal.    Res.   Ihst.,  No.  2571. 

3.  Cordicria    ludoviciana    (Vaughan)  - —     438 

Length,  20  mm.;  same  sjieeimen  as  figured  in  vol. 
2,  Paheont.  Amer.,  pi.  12.  fig.  9;  Jackson,  Miss.; 
Pal.   Res.   lust..   No.  2547. 

4.  Microdrillia   mey«»ri   ('ossmann 439 

Length,      :i.2      mm.;      copied      from      Meyer;      Jackson, 
Miss. 
5,    6.     "Scobinella   l»viplicata   Gabb"   Cossmann  -  -     439 

5.  Length,    5.5    mm.;    nt'tor    Cossmann;    Jackson,    Miss. 

6.  Length,  5.5  mm.;  after  Cossmann;  Jackson,  Miss. 

7.  Microdrillia    parthenoides,    n.    sp.  —         ...  .-        439 

Length,  4  mm. ;  Sabine  River,  Texas  si<le  below  Rob- 
inson's   Feny;    Pal.    Res.   Inst.,    No.   4976. 

8.  Microdrillia  ouachitae  Harris         .  440 

Lengtii,  6  mm.;  also  figured  in  vol.  2,  Pala^ont.  Amer.,  pi. 
15,  fig.  ;U;   Danville,  La.     Pal.  Res.  Inst.,  No.  2613. 

9.  Asthcnotoma  danvitexa,   n.   sp.  .  440 

9.  Length,  17.5  mm.;   Danville,  La.;  Pal.  Res.  Inst.,  No. 
4965. 
9a.  Apex  of  9,  X6,  showing  strong  aubsutural  and  nodu- 

lations    below   on   each   whorl. 
91).   Penultimate    whorl    of    fig.    9;    showing    smooth    zone 
above  and   thiee   lirations   below,   also  growth   lines 
and  position  of  sinus. 
\0.     ANthenotoma    texana     (Gnbb)  440 

Aprx  (if  the  si>eriiii(Mi  illiist i;»te«l  in  Pala*ont.  Amer.. 
v(»l.  L'„  \\i:\7,  pi.  15.  li^,^  9;  iiiajrnified  about  5  di- 
MliH'tri  s. 

11.  .\sthenotoma,    sp.  440 

Length,    15..")   iimi.:    sh(>\viii«^   umisually   rvenly   distrib- 
iitcH   ^pii'il   lint's  on  uppor  jtoitioii  of  wliorla;   nodii- 
lations    subdueil    (»n    upp<*r    whorls.    Danville,    La.; 
Pal.    Res.    Inst..   X(».   -19(>(i. 

12.  .Xsthenotoma,  sp.  441 

Lrngtii.     II     mm.:     n:invillt'.    La.;    perhaps    ;i    marked 
variety   of   da  in  it,  .m  :    showing   an    unusually    large 
ultimate    whoi  I  ;     smooth    }t;ind     travers<^d    bv    well- 
marked   sj>ir;d   line;    Pal.    Res.    Inst.,   No.  4967. 
l.l.  II.     Ciathurella    (Eoclathurella)    obesula    Casey  441 

1.").    Len^tli.    5    mm.;    plio.o    of'    Casey's    type;     Montgtun 

eiy,   L.'..      r.  S.    Nat.    .Mus.,   No*.  494.*;;70. 
H.    Lenjxth,   4   mm.;    .I.iekson.    .Miss.;    Pal.    I\es.    Inst.,   Xo. 

4im;,s. 

1").     "Foclathiircdla    jac-ksonica"   (  a.-ey  441 

LfHL^tii,     I,"     iiiii;.;     <';:>ey"v      liDlonpe:         'R'tl       iivri' 
Kiin!ii(l'"    Im'iI.   .j.ick-fiii    Ivx-eiie  ;    \' .  S.    N:it.    M;i>. 
Hdf     miiih    1  c  I. 
!    .      C>mafo<yrin\    dorseyi    >  (  t.okf )  442 

I, I'll;:  'i.  (■)..")  Miii:.  ;  *-'■]■}  "^  ('(i.-k'-'s  illiist  i;it  ion  ; 
Mo'  ,\v  ll!  ii.,!,.  .1.  ,  kvn  .  M;--.:  r.  S.  Nat.  Mi.s, 
No.  ;;.');;. !»;'>s. 
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i*J.     I'trHicula    Hcmen    1  Lea )  406 

II.M^iit.  r>  imn. :    jiii'Jitrst  »li;iiin»ti.'r,  :>..*>  iniii.;   .lacksoii,  Miss. 
N(».    1 7. SI),   I '.'I  I.   H<*».    Inst. 
'JO.     ConuH  HauridenH   ("onrad  444 

Ih'ij^lit.    -H    iiiiu.;    j;if:iU'st    •liaiiu'trr.    l.;.:;     luin.;     loc.     HHH, 
.I.M-kson.   Miss.;    No.   47J*.»,   FjiI.    Kr**.    I  list. 
lM.     Bcivicornu  ffracile  .Meyur  464 

Molotvpr.   Apt'x.   (!«)pv,   rolliiis,  .lol  11s    HopkiiiH    I'liiv.   iStihl- 
ifs'dr.,!.,   No.    II.    UrM,   pi.   XIII,   fijj.    I. 
L'2.     Bovicornu  Kracile  Meyer  464 

Holotypi.    Lt'ii^tli,    I'.H    inin. ;    ;xn'Ht('st    «liniiu*ti'r,    ii.;")    nnii. 
Topv,    Collins,    o/;.    rit.,   pi.    IX.    \\^.    s. 
2:i.     Clio    Kiniplox    (Me\(r)  463 

Holotypi'.    Li'ii<;tii,    4..')    inni.;    jricjitrst     «li:iiiii't«'r.     n.(>     nun. 
' 'opy.   Collin.'*,   np.   /•»■/.,   ji|.    I.\.   fi^^   .1. 

24.  Clio  simplex   (Meyer)  463 

MolotyjM-.    Apex.    C.ipy,    Culliiis.   o/».    nf.,    pi.    XIII.    fijj,    •>. 

25.  Clio  corpulenta    (Meyer-  462 

Hololypt'.  Leii;;ti!.  .'l.2.'i  mm.;  ;^ie:i1i'st  «li;nne1er.  1.0  mm.  Copy, 
(•ollin^.  op.  «•//.,  pi,    IX.   fi^.    \. 

26.  Clio    corpulenta    (Meyer)  462 

llolotyj,!'     Ajii'X.    Copy,    Collins,    np,    rit.,    pi,    XIII.    fi;;.    ;5. 


\ 


Tervbra  Jackaiinon«is  Cooke  

Bi-ight,  i;:  uiiii.:   ^rint>-st  .linuii'U'r,  :i  ■niii.:   Inc.  »£1,  Jack- 
»ou,  MiM.i   N'i>.  -1794,  Pal.  Itra.  Intit. 

Terebra  juhaonenili   C«ol(e,   var.  _  

Heiglit,  S  mm.;   gTi'iitcFl  iliaiDi'Wr,  i  mm.;   luc   UH9,  White 
Illuff,  Ark.;  No.  JTBo,  Pa].  H*>«.  Inat. 

Tcrebn   lackaoninBts   Cooke        _     —         _     _     — 

Height,  (>.5  mm.;   gieat^Ht  rliaiucKr,  H  mm.;  too.  921,  Jack- 
son.   Miss.;   N(i.  4T»S,  Pa].  Ses.  Inst- 

"Terehra"  abdltlTB,  n.   sp.  ~ - 

Holiiivpe.     Height,   2X5  mm.;   greateal   Jtanii-ter,  4.5  mm.; 
|.ii'."ni,  Mimtgonuify,  La.;  No.  4TB9,  Pal.  Hns.  In«. 
Ten-bra    jackRonrnaia    Cooke,    vur.  _       _     . 

H.iljlil.    11.4    mm.;    ^]i.'uteHt   •iiumeU'r,   :t   mm.;    lim.    1049, 


i 


Ark.j   No,  47H6.  Pal.  Rett.   Inat. 
Tervbra  jHckaoncnsIa  Cooke,  vnr. 

lli'i^Iil.    12    mm.;    gitutcat    diHrnvter.    2.0    nini.;    1ik>.    1V4S. 
Wiiiti'  Bluff,  Ark.;  Ni).  4797,  PhI.  Bm,  Inat. 
Terebra  jackaonrnala   Cook*  _   _ 

Pliito  of  urigiiial  rttuuclied  pliotugraph,  CuurtMiy  uf  C,  W. 


_  .  _    _     4*8 


4W 


I   (L»] 


iniri'tt  jackniniKniiiii  Meyer.  Rt^ighl,  7 
iiidt^r.  4  mm.  I  Jukgon,  Miaa.,  Gealogy 

.  ilopltiiia  Unirpraity. 


.   FigiirB.1,  19.^7, 
figure.!,   1937, 


.1278.  Pnl.  Res.  Inst. 


408 


Hpiijbt.  H  nun. ;   grpatest  ilinmetrr,   4   nim, ; 

pi.  67.  flg.  13:  No.  3275,  Pnl.  Res.  Inai. 

'Tualonclla"  marnorhi   (Heiiprin)  _   . 

HolotTpp.     !!•  ._■■  I    -■".  III..      Oiij.ii,n]  ilrawing.  Al'Irich,  Bull. 

AmtT.   I'lil.  ■■   '  I       ■  ..    s,  pi.  :i,  fig.  4. 

Holotvpp.      <!'   ..i;!    ■!■  iMi.j.    Al.ihii^L,   Bull.   Amer.    Paleont., 
vol.  11.   No,   s.  pi.  ■:..  fi(i,   4;,, 
CnnuB  aauridens   ConraiJ 

Hfight,    'MM   mm.;    grcnioat   iliameter,   19,5   mm.;    loc.   883, 
Montgomery,  La.;  No.  4792,  Pnl.  Res.  Inat. 

Conna  aanrldena  Conrad  

Height   41.5  mm.;   greiitcst    diameter,   S1.5   mm.;   loc,   787, 
Jackson,  Miss.;  No.  4790,  Pnl.  Res.  Inst. 
CanaB  aanrld^na  Conrad 

llcdnt.vj-r   uf   (■■„„««  >„.;,■,„»,  „,vp,<    M,-vei-,      Hei^lil.    :i„'>    mm.; 
;    J:K-kM«ii,    Miss.;    Geology    Ih- 
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19.  Agaronia   mississippiensis    (Conrad)     - 410 

Height,  24  mm.;  greatest  diameter,  10  mm.;  loc.  883,  Mont- 
gomery, La.;   No.  20012,  Pal.  Res.  Inst. 

20.  Trigonoatoma  Helectum,  n.   sp.   .- 411 

Paratype.  Height,  10  mm.;  greatest  diameter,  5.5  mm.;  loc. 

10,  Montgomery,  La.;  No.  20007,  Pal.  Res.  Inst. 

21,22.     Trigonoatoma  selectum,  n.   sp. 411 

Holotype.  Hoiglit,  12  mm.;  greatest  diameter,  7.5  mm.;  loc. 

10,  Montgomery,  La.;   No.  20003,  Pal.  Res.  Inst. 

23.  Coptostoma  ulmulum  secutorum,  n.  vur.         ...       413 

Paratype.  Height,  15  mm.;  greatest   diameter,  10  mm.;  loc. 
10,  "^Montgomery,  La.;   No.  20006,   Pal.   Rea.  Inst. 

24.  Coptostoma    ulmulum   secutorum,    n.    var.  413 

Paratype.  Height,  12.3  mm.;  greatest  diameter,  8  mm.;  loc. 
10,  Montgomery,  La.;   No.  20005,  Pal.  Res.  Inst. 

25.  Coptostoma    ulmulum    secutorum,   n.    var.       ..      413 

Holotype.  Height,  20  mm.;   greatest  diameter,   12  mm.;   loc. 

10,  Montgomery,  La.;   No.  20004,  Pal.  Res.  Inst. 

26,27.     Acteon  annectens  Meyer  464 

Height,    6    mm.;    greatest     diameter,     3.5    mm.;     loc.     (599, 

.Jackson,  Miss.;   No.  20014,   Pal.  Res.  Just. 
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1.  Bonellitia  miHsiHsippiensiH  (('onrad)  ...  412 

Ijoctoty|»o.    lloi^ht,    11    iimi.;    Vicksluiig   OligooiMii*.      Meyer, 
ilrawing;    Acad.   Nat.   ISt'i.   Pliihnlelpliin. 

2.  Bonellitia  jacksonica   (Cooke)  412 

Height,  .?  mm.;   gieat<*st  «iiameter,  2  mm.;   young.  Jackson, 
Miss.;    No.   20000,   Pal.    Kes.    Inst. 

3.  Bonellitia   jacksonica    (Cooke)  412 

Height,  5  mm.;  greatest  iliumeter,  .*:  mm.;   immature.  Jnek- 
son,   Miss.;   No.  20001,  Pal.   Kes.   Inst. 

4.  Unitas    pearlensis    (Meyer    and    Aldrich)  414 

Copy,   Meyer,    Bericht    JStMickenlnfrg.  natur.  (Jesell.,    1H8<),   pi. 
1,  fig.  4. 

5,    T).     Agaronia,    sp.  .  410 

Height,    2.">    mm.;    greatest   <liameter.    8   mm.;    loc.   IMM),   Gar- 
lan<l  Creek,  Miss.;   No.  2000S,  Pal.   Hvs.   Inst. 

7.  Agaronia   media    (Meyer)  407 

L<*etoty]M> ;   \:\.  .Jackson,  Miss.  Alabama  Museum  of  Natural 
History. 

8.  Bonellitia   jacksonica    (Cuoke)  412 

Copy  of  original   retoucluMJ   photograph.   Courtesy  of  C.    \V. 
Cooke. 

9.  Agaronia    media    (Meyer)  .  407 

Height,    iKl*    mm.;     greatest    «liann'trr,    :!.5    mm.;     Juckson, 
Miss.;    No.   2000J),   Pal.   lU»s.    Inst. 

10.  A}?aronia  jacksonensis  (Cooke)  407 

(■opy  of  orijjiiiiil   n'touclie«l   pli(Hogrn|>li.      Courtesy   of  C.   W. 
Cooke. 

11.  AK:aronia  media   (Meyer)  407 

I*aratype;    >-•%.     .Jacks«»n,  Miss.:   Alahama  Museum  of  Na 
tural   Hi.stoiv. 

12.  .\Karonia  media  (Meyer)  407 

Paratyj»e;     X--«'>-h-      .lackson.    Miss.;    Alahanui    Museum    of 
Natural   Histoiv. 

13.  Af>:aronia  media  (Meyer)  407 

Paratype;    X-J-j-.     .I.icksoii.  Miss.;   Alabama   Museum  of  Na- 
tural  Historv, 
14,  1."),     Act  eon  idoneus  Conrad  453 

Heiglit,    <).7    M!Ui,;     jrir.itrst     tiiaun'ter,    ."..")    mm.:     loc.    tiyjK 
Jackson,    Miss.;    No.    •Juiii;;.    pjH.    R4..S.   Inst. 
10.     Bonellitia    jacksonica    (Cooke)  412 

Ilcij^lit,  11  mm.:  ^rreatest  (iianu-icr,  «»,.")  nim. ;  .lackson,  Miss.; 
No.  2'MM)2,   I>;,1.   Kt's.   Inst. 
17.     A^^aronia    mississippiensis    i  Conrad  >  410 

Htii;ht.  17  Mini.:  tr'«';it<'^t  diauM'tt'i'.  <>.  I  nini.:  loc.  SS7.  X'ieks- 
biiij:.     .Mi^^. ;     \  ick'^l»ii?j^^    OJi^nK-ciic.    \o.    LM)Oln,    f»;il.     Rj.^ 
lust. 
]^.      \uaronia    missi.ssippicnsis     1  Conrad  1  4I11 

Urii^l.t.    Is..",   mill.;    i^ic.-iTt'^i    •  li.'iim-tfr.    7    iimi.  :    In,-.    11.    Mctnt- 
U">ni.  -v.    |,:i.;     N...    I'miJI,    1»;,1.    |J,.^.    l,,^t. 
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23.  Lithophysema  firrande   (Aldrich)  455 

Iloiglit,  74  mm.;  greatt*st  •liamcti-r,  ;'j7  mm.;   loc.   1,  Bunker 
ilili    Lamling,    Lji.;    No.   2002;;,    Pal.    Krs.   Inst. 

24.  V'olvulella    cf.    minutisKima    (Gabb)  452 

npijjht.   l.r>  mm.;   ^n*atONt  diamrt^T,    1   mm.;   loc.  .s.s«>,   Dnn 
\ilb«  Laii.lintr,   La.;   Xo.  2(»02r..  Pal.  Iii•^*.   IiimI. 
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Explanation  ok  Plate  64 


(^ylichnina    jackHonentiis    exta    (Harris)  

Hoijiflit,    <)..")    iiiiii. :    grt-ati'st    <liamoter,    A    mm.;     loc.    896, 
Whito   Hiiiff,  Ark.;   No.  2(K)iy,  Pal.  Hes.  Inst. 
Cylichnina   jackHonensiB    ( Meyer;  ...  -. 

Iloight,  ()  iiiiij. ;  i^rea.i'Mt   <liaiiu*Wr,  -..">  mm.;   loe.  099,  Jack- 
son,  Miss;    No.  2n(HS,    pal.  Ri's.   Inst. 
MncHtia   meyeri    (Cos»mi.nn) 

Heiglit,  't.i)  mm.;  jj;reat«-st  «liametfr,  2.."i  mm.;  loc.  699,  Jack- 
.son,    Miss.;    No.   2«Mrj(i.      Pal.   Ros.   Inst. 
Scaphander   jacksonensiM,    n.    sp.  . 

IloIotyjM'.    H<*ij^ht,  -5.5  nun.;   jjroatest  tliamoter,    lo.5  mm.; 
lot*.  785,  Jackson,  Miss.;  No.  20015,  Pal.  Kes.  Inst. 
Scaphander   jacksonenHis,    n.    sp. 

Paratypc.  Ht»ij;l»t,  .'^7  mm,;  grcat<*st  dianu'ter,  20.5  mm.;  loc. 
785,  ,lack>oiiy   Mi.Hs. ;   No.  1'()017,   Pal.   Res.  lust. 
Ahderospira    leblaiici,    n.    sp. 

llolotype.   Iloiglit.  4   mm.:   ^jrcati'st  «liameter,  2.5  mm.;   loc. 
(),   Danvilh'   Landing.   La.;   No.  20021,  Pal.   Ros.  Inst. 

Ahderospira    leblanci,   n.    sp.  

Paratypf.   Height,  4   mm.;   grratt»st  <liamet»»r,  2.5   mm.;    loc 
6,  Danville  Landing,  La. ;  No.  20022,  Pal.  Res.  Inst. 

Tornatellva    bella     (Conra-d)  

Height,    15.5    mm.;    greatest    «liameter,    8     mm.;     loc.     749, 
Woo.ls  Bluff,  Ala.;   No.  2JHi27,  Pal.  Res.  Inst. 
Tornatellsa    lata    (Conrad) 

Heiglit,     In. 5    rum.;    gnairst    «li.-imeter.    ().5    mnu ;    loc.    900, 
(Jar!:. II. I   Cic.-k,  Miss.;   No.  2IMI28,   Pal.   Res.   Inst. 
Tornatella'a   lata   i  Conrad) 

lleigiit,    21    nun.;    greatest    <lianu't<M,    11.5     mm.;     loe.     900. 
<;:iilaiMl    Creek,    .Mi-s. ;    Nr..    2m»29.    Pal.    Res.    Inst. 
Tornatcllsea    lata    (Conrad) 

Height,    17..1    irirn.  ;    giejitest    diaineter.    11.5    mm.:    loe.    9<HI, 
(iarland   Ciiek.    Miss.;    \o.   2(ilr;;(»,    Pal.   Res.   Inst. 
Tornatella^a    lata    ((oniadi 

Height,  l.»  nini.;  greatest  dianu-ter,  7  mm.;  loc.  1057,  Gopher 
Hill,    .Ma.;    (;()sj>ort    sand    hori/on.      No.    20o;{l,   Pal.    Kos. 
Inst. 
Tornatell»>a   lata    <  Conrad) 

Heigiit.    Is    iimi.;    greatest    diameter,    10.5    mm.;    loe.    10G2, 
Little     Stave    Creek,     Ala.;     (Josport     sand     horizon.     No. 
20o;52,    Pal.    Res.   Inst. 
Umbraculum    planulatum    (Conrad) 

CJreatest    diameter,    o\    nun.:    loe.    SSI,   .laekson,    Miss.;    No. 
2«)o;;:;,   Pal.   Rev.    In.st. 
Umhraculum    planulatum    (( Onrad) 

(ii'-.it.-st    di;iini'iei-.     l.'l    mm.;     loc,    7s."),    .lacksoii.    Miss.;    No. 
i^'Hi;;!.    p;il.    K*.  >.    lust. 
Cylichnella    hitruneata    (Meyer) 

ilei'^lii.    .')    mm.;    L;r<';ilest    di;imetei-.    ."•    mm.;    h»e.    (>91J,    .laek- 
-on,    MJN-.:    No.   2(H)L'.",.    p;il.    K»,.s.    Inst. 
Ahderospira    oviformis    i. Meyer) 

llei^lit.    I    mm.;    ^i-e:ittsi    .|iamil<r.   L'..")    mm.;    loc.   «)90,   .lack 
.s(Mi,    Miss  ;    No.    2()(iL't.    P;il.    Kes.    I  list. 
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No.  117,  Pu  64 


PLATE  65 


l-'iKiin-  Pi 

I.    '2,     Archil  ret  on  lea    acula    <\iiiriii] 

I^N-'i.tyi--.     l^iiiiK'   «]-<T>iiii-ii   -M  6g\xn»  U.    16.   Plate  3.1.  en- 
liirp-a   f.   -.ii..«    i.i.ltirii    uf  M-iil|.tiiri'. 
:!.    4      Architeclonica  ou^kana  (i.ihb 

t;viitv|»-.     ISaiiii-  -|Hviii.i'ii   u*  Rga.   ::.   t.  |il,    1.   Bull.   Auii-r. 
'i'li'leoiu..  v<il.  XXVIII.    Ni..    112.    11144,  enlnrK«N]   tu  idiow 
]i:ini'rii   iif  4i-iili>tun>. 
■'•.     ATchilPclonlca  acuta  Conrad 

Siiiiii'  s|M'i'iiiivii   iiH  li^iinii    I    HDil  i, 
•';    ~.     Architect  on  ica  mrckana  Gabb  ... 

Sviitv|H-.   Kfime   s|Ht-iiii('ii    iis    Rgf.   9.   T.    |i1.    i,    Riill.    Amer. 
>Hl.ii:it.,  Kil.  XXVIII,  N'o.  112.  1944. 
v     Aturia  alalia  mcaiiii    I  Morton) 
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